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H=i. 




u 

a 

b 

■: 

±_ 

: L 

9 .j 
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- 1 ? - 
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. ]■ j I j jjc i Ci _,ilkLill j AjIuJi 4_£LV.uj _^'xJl & I jh ^ *■ ■-■■J 
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- itiii Jji ^ ,H-J| | ,>:■ 

1+1 


^ ~-~i - 1 ' ri I l 
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lJP Ji" tj hi ll jij (D) ^-ii 1 li J jp+i -iliU J - . T ti i >Li. jJmj V (1E15&) i j-Ui. J; 

.( 1 ) ^1 
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^ Crr) = 2 J (« - 1) 

= ^ + 2 + f,_ (w - 2 ) 

= 2 ( 2 ; I- 2 + r rjln {n - 3 } 
= 3(2) 1- f r „ (b - 3) 

= >■'• 1 - - + ■',., J1 . i:i - w j 


- [■ - 



: .>i (nj=n.} j 

= (n - n> , a>j 

= 2 H +r PBB .(0) 

= 2 n 4 2 

eiti J jii iipi ji |i {h-1) iti* ^j£l ii (h-e) Ldii Qj^l. l( s jjjiitEj 4^*1! 

.(n-in; -L! ^ 

ij jj iijjjti- ji -■■j jiLl.! ^yUjj -.a * jjlij i .'.' _r_ii 

c^. v = _J„, n +■ 5 n . x 

Void Ad^ijpc a^sizfcj. <jpe b[r=]ZE]. type c[][^izje].iur iu.jitji) 

■; fe^Las i=l;i^nx.L — -) .ja.-l 

For (inr j=l 'im. 

Qi3fi]=a[i1[tH4i][]]; 

} 

; ■ L *j~- f im n j Ci ■ ■'■-' ■ jj di Jo* J ’j* ' L ■■ -' 

{uma.b.c.L.j) Cr^iLdi jJ _,jiJ ji J j! (Add) iiL3 : £'> — i:iA 

; QI ^ Jl-1 1 _.jl oi jJl- ■_ SjjJ j jil 1 m l-i-i XjJ Liljitll (Jljit _-!■ * ^ ■ ■' j£t-S 

f»x . n) = 0 

j- -- La' 

ft? + 1 

3h 

( ?: + I + j? ) ra 
(2n + l)w 
2 ?ij?i + m + m -+ 1 

{x , m } = 2 pirn + 2m 

j *_ j ('aj q'i ! .■■ ■ >. ,_J t (iai-=r.j ii iifra^ Ai jj 

: t; ■-•'ii Lli jJi ' !■■;>' i-i jj'i {For} — 

7^ (n, m) = 2 hjk + Jji +1 


-.[J- 



,>!. ^l]i ^FibonatLi) ^ ~ -i -* 1 j - i ili yi j. ._, _ji!i ja. ji JJLt 

v^Jj \JL till 

Jj-Jlij _"■ pJ— S_J jJ -_jlZ- .j' _-■ -_->_'_l-!i. j-i J_i '_£.’■ ■ ; M . ] ' r ^lA. __-iA. _■ ■ 

: .vj . j ■ -. 1 1 

^1,1,2^ AS- 13- -'■■-■ 

J j _— .-■— ! •■■_ __L. j 1 a, li ■_ , _i ■*■ jj “_lr- _ - ■■ ■ l_ - la. 

! ^ J— - I ■~ |l j <J : j ^ _J j j laj .^.■'jj 

FO =0 

Ft-1 

F?7 = [Ft ? -]; + (Fn ~ 2)., >= : 


£Fe) oi j (n) J-iJ- ^ j 3' ^JLj _J .JjiL- 4i| jlc. J> 

.(Fu= 3) Ji {i=4) ji {Fn=Z) Jj(r^3) OS i J ^ J 

:> -J-i_L_ii!‘L ijiuJ ^_a _: _^]| e ja. ^1 

Void Flt-ZLiE-::: (im ni 
{ C ompnle Lae utb. Fibonacci Limiter. 

If.^-l) +1 

C oin .+1 

Else 

J inr F rvn 1 =£■ ? Vn? = < Ftv . .—2 

For(iEi t=2^c=n j-h-J — n 

{ F^=Fpm ■— F i-m? ; □-! 

FT.rn l^ nii:' 1 ' . ..□- ] 

Fimi2=Fa. d-1 

} 

Cc : .l:<=Tl : ^'Eudl: -i 

} 


-W 



A uA. 










4kj J >4-^ _> > iJ >4 J f'Frn' Fr.ri? Fr. T iv 


; _li kJ lji±LrJi 

■ -j — J— iJj-jM jdLj _a __i] /j ■__!■_ _^ 1- ^ ■! __ ' •*■ jl_ii : -_A _a_ 

.( 2 ) ^ { ill 1 X-) CrjJmj ; .-.'jfiiTju 

; jJj'-sSj (4n+l) C:i>Liiii i* j|i {l ' 1) ’!' •■>■ ; 


-SS- 



T 


fihonasct 



J2 If rrc(0,:; ( 

(.4 n+] if Tt >l 


'k_T_h i; 1 - ji j I ^3 1 


- 


in: •■ = ! , 
wAfFc (? -:= h 3 
{ x + + : 
i + +; 

> . . 

- Ox ^-J AluVl «Lil JJjjJoij' jj (□— ]) ii'J (wbile) iLrV 1 

~i J-JT ■■ ' I il-_ jj. j |(]\ ■■ ■■^'i.. Ai' 

!>■ ^i) iili L*i iuiiJ (while) !iA (Do while ) ^ ji ^ j| 

.—- -iLar-J 

.□i j = I : 

..□o J 

r + + . 
t + +: 

JwArJf (j -== a); 


Prefix)*^' 


■j-i-jjj ■ — !>l j .l j-^1 Ci ■ rh lii _T_1 j. 

. jix.'ji (Average 


Li* { n) l 4 J*j * ■ ■*’■ ■ - ~- * i^Q ijSl! j 4 -LixJ LLu Jl IX j :^J /.£ ■*. J ■> ■‘iT Tljjj j£j 1 j 

Jlij (Ai) j; iL. (A) ilp-i - J- - jug/ 

: AjI (iKi. 1 □- ] 3 ^ii (X[0] IK [l]) oj >JiaJi -tu_>Li 

V JC[i] 


AJ zoridin Prefix Aveni^E-:;-:): 

Inpur. An n-elBLoait array x of number. 

Ou:put: Aij u-e]eoei: army A of number. 

That A[l] is :be Avera.EE of elements XJ01,. ..... „X[i]. 
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.Fd? i y 2 D n— 1 

do (7 + . 

^7 H 0 71 


For- ; « 0 to : . . . 

— - -S^ 4- 2 ) 


id 

■7 d + Jf[ ?' 

. . V (r + 1) 




Jbr j 

_ 4 [ 7 ']^ a (r + [).... n 

jbr i 

rfTiiJTi n 

_i_ii_ J;i. '—IXi. -_ ill - 1 ■ i ,l i 1 J -1 

■ J 1 _|^J— ii tJ jc iilaJ ; — _j >. jA j i^ju 

: jj- J.) ji.Tj 

y <j + i) = y 2 + y j 

laL |iL Jal 

_ ■!(?■■+ Si | , _ 

*■ 7 ^ 

_ n<« + 5 -> 

2 - 3 " 

V , | +; . - ' ! fo 4 - 
y - 

1+2 + 3 + .... -H r — 2 + b— j + *1 

r -Li..w, _ “ ff ' + 7 *+ 3 

■li i j : _.ji-i^i 'ij {besx.EJijd. al^s... em) lV ; - 

■ i s+r+ - | /+ : ) 

'! ^ _'- ■ _J< ^|_j ._ jJ J _i r _ _ j ;•-■_■-■ -<_■: j i _^zi_! i j^_ -_J_l ■ *■ '_-■■■ ■ ■ 1 ■ ■ ■ 



' i * ill l l 1 1 1 a. g 


-n - 



i is d-fl&i iV* : 4 - 1 

iBe;t * lVont & Average Cav-^e Analysis) 

'Jc jji. j~' J ■ 1 ■ j ,ii j. j_£l A'j jj'j i!i ■ iiS 1 J JLA ■■■--~j 1 _j| Ldls- i_oJ 

■ jJLj.ll ■ ' ■ .' .I -1 ■ ■''I 1 1 ll-jJ i j- ’ —j-u _js_i '- j_j IjLJ l l ■: ■■ ■ 

■ 1 AE- -K_a.j i -r— J 1 V - 1 J^r ! J-irtJ 1 ■ IkjS juL' LjJl _ £_: 

iMljJaiJl JJi ^ I jjl LjAj iJJ-i ji i±ill j- iUjcnJ- 

. * '_"■ * 'Z±2±j-*1 L^JiElL. U jpciiu JlzZt ljr L;I jS- j -J' iiH'j'i iT_iJ ■ 1 1 j Hi- Jt ■ / j. 

■* -Ujj'jjj a -H.- ^j«d l'j jl-.-, M jji jjg ^ ■-■* jA j AiLJi ■' JjU^- ; jVj 

>'■ ^ • ja ■ ■ < J J -If j *1 _j_l U jj'.lll ■ • t 1 1 ^Jb J * n . j.'ji j r -L I IJ H-- ^Ir ' _l_ f _l 

j ' c ■’■ -IJjVj.u ->J, ■: ‘-I-. 


T _ r _ ■ : _ j. I ^ ■ 1 '■ - ■ jpi J_lj y 1 ■■ ~ "■ 1 _ _■: 


h I ftiti -'tti Amynm (AjiJ: 

Input: Ad array A storing n La:eger. 

Ompfiii. diE-DiaxiLLiiirieLeLLfait m A. 

a [0] h Cuireii:\!aT 

I to ji-1 do* Fori 

If Cuireni\'a^: ■ A(i] tli-EQi 

A[i] i CuireLL\.a.\ 

Bndif 

Endfor 

?.enuL CujiEiijMax 


jJi “i ■- * 1 j. .n f - Jjj ^ j r -. j i Ji~i ‘f. _!■ >i ■< . n-'li j_.fi ; _■ -i* J 1 *j_a_!l # 

- Jbzj ^ V lMJ 7 S ^-L_=- j^J'l 

_.Lii.^ ji l ^jL. .-i j 1 ! i. . jii j ji I * -'f- I j_i ^ii ■ -■ i - 1 ^_iij ; J 1 # 

■ *4^-' ^ f- ^ >1^ 

- i - ■ ■ -' ■ ■ aii. ; J_tLi__(jA. 1 p 

( {a) \J£ii \ (el.. A, 2 ? l) ^Ji ujJ^Ji JJjLiS 

v ' ^ : _ -■ J j' - ~ ■ i.i ii j£j ■!— I ‘i.^tIS' Jji'i i ni' 4 - '-ji. 

_ '-111 'jli i Lf j- +G I^jVI I 

ijjLilj 4 _liJ ;]i 2 ■ !, d -■ j_L Ja ^Js || S tep C DLUT) tU j rrt i' 112- ■ J ■■ -. ^Lj-fci J ;. L Liu Jj 

.' i^j'i [j^'i j _m . .-i ^ j4iii 
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(n}=3n + l 


7 i 

■ H ■ - 1, ■ ! I _• 


£") = 


X <2*+0 






2fl 



2?i + 


+ -j 

-i 

n 


Lll c AaJjj y ^ UJJ J (i) JLlxll JjaJ jJj *1- -j~ <li ifjJ til -4-iuJLk £j 

; Q^iS ijlidl ^ j jir : l l j* j.Vt’j ■ JjJ ;U£ !3£ 


X(- 1 " +i) 


r J 

- J -i IJ - 


(») = 




f 3 


:(Aiymptfltic eiq tnrioLi j 4 jj. 

: ■_'■ ■-■ -iljl -IZl JiJ 


.CEiE-Gi)^^^ 
.(OujEEa ) __i_i" j! "" .i*jJ *■±4 
.(Theta) _ ' 


:?-l 


.] 

.2 

.3 


] Jj±4L- Ljjft jj 
^ >■ a jj JaL 


i£LU -Ljijjii t%j L^Ji Lf !c ^Sreps Count) *li>fcii!l ^ 

; CiljJaaJ- lift j_: 


_ :<BiffO) >*** .1 

j j ■> j 1 i^l J ji ^ ^ j 

: ic-Li^it ti*& J tLi ^4=-l ij^Ci ^ ;^Ai 

f i n ) = C 5 < B > 

^ Ji ul (C.Hj.) Lj 4 Jja, jj -la-j -' j, lij tL-juti‘ lift 

,t iLP=r-. 

/(«)^ < ■ ) 


n * 

f(n)=a n m +a,n*^ +.. 

w .ti n— , 


Zji ii;- LijlZi 


,+^jW. +ff c 


I>L3 (jlj) -J ji 


/(n ) = O (h * ) 


-:+- 



: <_ jiilJ J-' -h ■ 1' I ji^J ili ■ 


//LhJ 

3 ?f + 2 = O C w ) 

3 n + 2 < 4 n jy 

y. 2 2 ii jLJizJ 

I “" m mm~ 

i^ i kJ_c- jJ Ljil (4) ■-_■■ j.i j I : i i h j £ j ', jJ: j H— I J* *i-» * jJffl Uiii LSI ■ ■_■■* 

— _■. _ ;Jl ■ ■ •_& ■ ~ ‘ ^_l- ; ■ _iu __■!: 1 1 1 . T i . 

i tii 1 ■_■: _jj <_ut -■- -« ■■ " ■■ J_- --J-^i _ _■ Ik _s_ - ‘ ■ i [jl j 



0 KoralLDD 




1 ih'.li -J- . I ■ J * -!■»■- + 

Ij i_li" Jiij- * 


UuT MkitXAlajiY Jk ( 0 , 0 ) kii OJJi eJH JJ ^ ,7 j-ka-U 






I ii'. 


FTaiifpUl ■ UkP Bk_D Kratatina m fl.n.ilygp rhp-tinv pffiriwi cy of 

followins c— t- c^xle of toe zrre?-=j K . 

_ _ 


Far{inr i=l :i-=:= N^-i— ) 

{— 

Foi(LDtj=]J-=: = N + NJ-+) 
{— " 

} 

} 


. i* . 



{N+K;i iiLiJiljJ Far<)^(K:2) jkL FurO 

K /2 • K*K 
K 2 + K* 

Vi 'N =bi|-O = 0 (N J > 

EX : K= 5 ; 

fb:JinTli=] i =2;fcfi-i — ■) 
forcin' _j=l :j ^25;j++3! 

o 

Than C<i:5) = 


k 

J 

] 

1 

■■3 

_ 

15 

] 

1 

■■3 

_ 

15 


E\3mplE2:Uae BL?-0 NoratuHi to analyze (be tins sfficimy of 
folL-cming C++ cmfe of tie xTejrer t . 

Forint :=];[■ =n I! . 1 — ) 

{-—3 

Forilnt — ]Jc= a*u:j — -) 

{-—} 


Q-’l - Ul*ll = l- 2n +D 2 = Li - H' 

ail+n) = BLs-0=0(n : ; 

(Big-O) (Q ! +J Lii (1) j (1/2) jyi^J /. jJiaJLi 

. ji_v '_Xj _j!i 1 i__: j_ jj" — '_j_; 

K=5; 

Fgjildt L=l:i- = l!:i — j 
F-Z-liXT j=l:j< = d.*d j-s — J 
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j ii ' v_i _Sv -_j »'i' j. jji I j*: j iZJ jjlE |*2 7) ^l~~ ■ Lift 

i^Ufl o ^jjii .- Jo* 

b=n: 

Do 

K=k-'l: 

) White 3: >1); 

~j~ ■ -v ■' I_(J? IV ji n L'jpJ Ljf (n^|_ll JjJ j--j~ Uoit ' j: 

. O^J.oiyj "J. 0(n=J. 0(a) oi^ci 

When l=5: 

Then k=3: 


L 

J_uAiJI 

£ 

BM 

4 

■4:- 1 

2 

3 L 

1 

1=L 


LoSJI -JU JaibAJj LIS i j* ,_E ■ * --'Ii ^'1 j. ■'. ^ i- 1 ' 1 - 1 " 1 ' ■*■ j' ■■' i j-t ■ H-. j 

0(2^ 0(1 os a) ^ J J (Eijs-O) ji ^ 

. ii ^ Us-iV nlopj -diLkl j *lci _>4 

■ j_U l _i!l i-J JmllL J —'L 1 11 J." j ._lLd- '---i- 

: ' Llle!ui!I l£Lli! 

3 7i + 2 £ - ?i 

.(Ell JLaJI i u-i -I ■ --■' l ijJ- _^kii 

: .J'-ii jj^ J /:'lM- 

/■(n) = LT^fl' + ■a*_|fl'"“ l + + ^1^: + 

4S -ii -iiiiJj (BlZ-QJj ^j-ij jf 1 ^ J i." -i? 1 sjj ijf j 3‘ '+^ S- ~ i ' » '* li '-*j 

: 4ii^Ak l)J ,i£l -tkj j* (ll)-U 4_dJ ^!cl ql Ujji U 

in + 2 = O (n) 

3 ji + 2 £ 4 =i olf 
71 i 2 jJ t-t=2 


n 

j- _'J >_i j.-'i 

o^-ii ■-«>;' 

3jt + 2 <, 4ff 


] 

3 

4 

4^5 

Fal^ 

jL 

3 

£ 

3iS 

SD t*i7~3 

3 

ll 

12 

Hill 

Tziifi 

- 

14 

IS 

]Sl14 

True 



:;:;i : * _jc cuj j- -^ xz . js»z U-a .-. 

J^-ilOn J 4 4 ji 4 2 -ZJS □ 

. j-t! j'JjJ' ■ _ --■ 1 "J j'_; ■ ‘ »=* • ‘ !=• t 

i D fl : Hn + : - □ I> s ) 

10 n : + 4w + 2 £ 11 n : 

J! 2 j fJ 


>__ '■ jj|' '~ r 1 _ 1 ': i -~ ■ - 1_'_ _Ci 

■ *jO ~4--iVi -■!■ ' 


1 0 : 4 4ii 4 2 £ ] 1 n : 





^ J 


LjJ lJj*J 00 -® ■^ c -I J (Bi^-O) 1^ J aj . n ll jj ji-Z J i_U tilallJl J L*J ,'VloJ 

. ^ ■■ ■ --'■ (u^— ■ 

10 ra 3 + 4.1 + 2 = 

13m 1 +4*+ 2 £ 11 n* 
n > 5 


Ii 

^7' ■ ■ _; J=J i 

jAj'jjl j, j5J 

10 n 2 + 4w + 2 £ 11 7i 3 

JiiZ' 

L 

IS 

LI 

llslS 

False 

n 

50 

44 

44*50 

False 

’ 

:o4 

99 

99 si 04 

False 

4 


17(5 

176^173 

False 

S 

272 

275 

275^272 

Tme 

6 

2S6 

396 

3Ms2£6 

Tme 

7 

7S6 

347 

S47i 736 

Tme 


* ill Jill ij'i i! ^i^eZ- i^ji 100 = O (1 ) ZJS U .'iUii 

J ijJi I ( 1) jj-if-i -uAij jit. e:(d) iZl j Z?- 4i F(d) I 100 


los 5 :oo * 1 

J1 2 1 ^ 


ri^ijiu 6* 1" + .i 3 = 0(1") ■v+jZji 


1 j'J: i!LJ CJ ii' ^Ie- 1 j I vtr*i i j lli] ^jLj j-J ’ll j! li-.'Ju 




w 1 = 0 ( 1 "} 

■5*2" + n 1 * 7*1" 

K 2 4 ^ 

j~'ji - ;4-^ ■■ J 2jj -J ^|h , j-ll 1 1 J_£C ■ •;*■ • 2!!L) 1 " ~-_i 1^ - ■■■ ■■ ■' 

-- _- -■ : ; _kj- , _r_ ' m ji±. j ^ ~ j i 

^ 10 Jti x + 4 n + 1 * -C fn J ibjudi l=^^d ji*I:.’5J2i 

,-VJJ- 

1 G # ' - 4 h -t 1 ■ Li 1 > > 

IQ-h 1 + 4 n + 2 £ S-D s #1 aV 

. jx- L*j .*» £ ]0 ' ± 2 .*pc 2 

7 3 It + - = ' 'I ! J I J 1 jj J _j ~- ; '^_ r '■'■ 

3 ff + : * o {i] AlM 

3 ^ 4 . : s io 1 m ^ 

jiii jP- 'lAj. i 13 ‘ Jli 

. IF S 10 lJ.! ^ 


:(Om^gafl } yat' -2 

j + lf ^ 1 -^-' ji j^o| —^i j> ^ -h> 

- i/- 1 I|2 l ^ J ~- J- ‘ fJ/t j 4j i_£i jLiJ 

F (a) = n fr f (h» 

.j£ laiiij !if 

F(n)-£ eg (n) 

fl S H t 

i Ji |j| ; 

/{ n) = <i„' i " + + -+ a, ». +■ a. 

Ji (til) 4 ^ JJ - > ' it'.' . 

f (*> = fif*- j 
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jl uj 


'['■j' !*) “ -■■ ■ "'■^ jj:- v-I ■ .-.'.'J *J ■§■■-. v 

^ M j C]0) -^j' j * 

1 SlJ 1 j J [0,2] Jlj 0 >fc Lijj * 

.Lrix Jj?. Ji: 


Jiixjj /_ljJ Lj _; ji i f jj j j_a. I '■_■<■ J_iij 3 PI + 2 jj'-i Llj.'V U_li 

^ J .' J 111 1 1 m --■ ' Ju j" Jj 


I.17+ 2 = i A 3 PI 
3 pi + 3 > 3?i JV 

J! > 1 

J.S-J. .1 li 1 _ 1 _jj ^LiLj _-ba i H =3 llliali J j^l _jJh '—'ll _^_Ll (3) Jt-ij H ,_LjLii LjA l~ •» j 

.* •* j -1 ■ n J i . - I 1 jj jj ^ Lj-'J J fl + 2 = ( L ) 

Z j j ■ ~ — J i _j__2 ■ i ■' i l '..-i. 

: <JGl' '■■ ■'■•'i i£i2 

’ Pf + : !i: ’Pi 

(□J 2- g_jl jlii -4a__ab’ ■■-Jjlilii 

3 n + 2 = Cl 3 PI 

2k + 2 Z Ik jJ 

n ^ 1 


D 

>_■ jlzl\ 


ip; + : s 

jiili 

: 

5 

j 

5i3 


H 

S 

6 

£^6 


3 

11 

£ 

]l^r? 
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Jfj + 2 = £l{n) 

: Hiojil 1 jjiLi i iiiiii _J hr im_ i* 1 i ^ ii^, 1 ^l ll. 1 '.-^ 


5 r 4 2 i 3- ?i 


: LJU i_u; >Qi i;..^ i','3J^ 

1C a s 4 4 ft + 1 = Q ( * 1 ) 


(C= [l)J j Lk j ._ .h. -.^j 1- vt..-, □j^sijyL^kd 

-i^ I J=Jt ^ Li] ^ /.'^ 


I0w ] 4 4n + 2 £ ]Q r 2 
rail 


f 6* ]"4K : =ii(2 n ) 

* *2* + n 1 = ^(2 - ) 

& * 2 1 + n 1 i f+2‘ ijV 
fl i 1 


:: IlififsQ'j ^“-3 


; "JL!j_ ■>■ J ~ r '- ^Hl j •"■'..!■ i, jLi r J?. jj j. 1 


: ^ ji lIloj £t_C|.C i) S**^ W -iii j 1 * 

r L sM s r{*)s r ?r < n j 

■ 1 — 73 .-, ^_ElJ 

^LL &- 

/(h) = dWi* 4-d2 a J.l-E 1 * -1 4- -4 ifl| ?lj + a Q 

. j'-i flTi) 


r (*) = 0 (* * > 




1} 0 _Notatioc:(4)J^ 


I * J^j .j^-s 


3 « 4 2 = 9 {n*} CjjH ^ JlL* 

-*■■_' ■ 1 J 1 ' T h'I /. 

3 *r T 2 - S {n t* ) 

3^i £ 3;i + 2 5 4>i jV 

•; > 1 fJ ..^-i 

j ji ?JE!. {2) *11 Jk yji |>*J J {2J. ■ 'v.^' l V'fi' j( ^ -&i.Y 

J ■■_ - I iji±j_: V (1 j kj!j1!| - •> _ -■■ 

in £. in + 2 « 4n JjL ■.'2_ p 4j, 

Q C^l J^.l...l . - ' jJ i. '■*;■■ ii 1 1 .ir. ^ j] 4 _!i '_dj _JJ 

F in J = & is [a 3 

f jii sSiiii. JjVi 4k >U jiij ^^ixi liA _;i-oJJ jjj jj£J (t 3 .C2) ^ '-fj 

:Jj^j 
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; jjjlil ii*J| jj ,-73^ 

10 s ! + 4 hi + 2 = e (n * ) 

■_. -■' D _ii I ^ .'V'lJtkJ 

l0n E £10.n 3 + 4 r. + 2 £ ] 1 n 2 

' — _■ i_d r -Lz_ 

I “ S— "" ■ 

J 7 1 * J J'~] 7 ^ ^ (uj-il .j-kl- I ■ ■ ■-■ j' L_bJ 4J ioidtj 


u 

_. j jl -_d ;_j_ 

j-jtf 

JAJ l'l j jjai' 

jpaaf 

T 

1C 

IS 

LI 

False- 


40 

50 

44 

False- 

3 

9C 

104 

99 

False- 

4 

ISO 

I7S 

]"<5 

False- 

5 

:?o 

i .j 

5 

2 -75 

Tme- 


> gC&)^'j^ ^ ii^il ^ ^-1 ^'J 1 ^1' j .■'■‘iliaJLi 

: ■• ■ v r -^‘ —■-^ Jj -*" J j* >■ ' 'l j; 

? i ? 1 - *n = e {a J ]i (ci=f.c:=n;. 

iB ji J + 4n = = n (h *> :;c= T ;i 

' - ■ _ - j_E- (iJ-j. 1 i OiAxJl |_jl Ji jj /.'2 'jJ ><J 

i'B h a + g = o O' J 

« a + i5£ ^ j=o 

1 JJiill ■ • --■■* <i_L_i" 4 JU j 1 Jj!i j--i ■ j- jj ■ 

5^ (a . j, :J = e (1) 
r* (a.i r f) = B[l> 

CLlS « mli4. i. Ji JuJl ^ ■ _■ --■ ^ jLuJ Vl'P i iiii ^ i'll "Lil 

(») - *(13 

(«) - e [i> 
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S- (B.»] = 9(1) 

^ (n,n ] = & (m . Jr J 

T ^ ) = 6 (it*) m=L ili jj j 


:: sTlie Tlule^ Of Eiecurire Nutation ) ijiiJ' <*JLJi ^a. :(-l 

1 'J ■■ JiJ 1 V 3 : m' j| ^_ii' J ■ Ljiii. j i ■ ■!■' ■»' ■-■li ■»■ ' JjLti 

O (1) < O (Zd^f 3 < O(n) < )< 0(n 1 )< 0[2"J 


^ji j .tiuJ 1 jjL jj Of]' J * 

■ 0{. r .qsH } 

ji jc] ji .jjSV Orij j 1*1 ^iJI LJjjjJjiJ * 

Tfj*4i- Uj£i 0[2"] J| 4ii CAxi*: £2i ^ Jj jj, 

.40 ^ Ji J' 1 E J jS j| 4 jIat £■ j£i 

iJii'+ll L.Cl j <-'ti 10? La. jjp. j i!!. ^ : i 

F (a) = O { 2 * ) 


WhEQD =10 
Wham =26 
Wham =36 
Wham =40 
!Vbtnii =50 


oea l(o.)=l n=- 
tafia I(q )=1 ns 
tifin f(n}=l 
tifin fjnJ=lflL3 ttt 
Elfin f(u;=L3 day 


4 * ] B LI jrnir WllfiD □ = L 00 Lfafill f(n)^ 

32 * ] 0 hv,' WIsl u =1 000 LEei fTn)= 


( tLc^J^ LJaJ^ ^jL:i i 

Fjio(ra)=! n n<2 

\/?iv {*-]) + Fix <;\-l) 


iji /. Jjiij 


Inc .-ibol (iut □; 

{if (□ < 2) return n. 

Else 

Sficuni fffl»l{n-])+PJbol(p-2)); 

} 
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. - _i jLi - ! Ji±Lxj 

^ ^ -ij ■■ j-A * ^_ij ^_lj 1 j -i 1 '■ ' ~ ^pj'- f lr- ■ i j * i! ■ jI ■' f vIt'I ■ ■ j-l ji 

Iji ^ ■ 1 _sl_ic- j 4 jL t! i ■ ■-■j-' i j- _.- t- ■'■ ^ ji i—i j— liillli 7 1 ~ v j'l iZjI.jI _£h 

] Fibo(7) 

2.- m FftV: 

3-- - - F(3) F(4) F(4) 

4.- m F(2;:i F (2) F<3) 

5 - m m m m m f;:> m f C 3> 

i 

*■ ~~ - - m m m f^ 

■ - - F(0; F(l) 

•L^ij ila JLi r r - '■ ■■•' iiit ._!_£ J jjj \ ji^Ui ^ '*» ■' iic ^ --hi _j‘*~ £ h — 1 
. pLc-JiLJ JLi -L^jJ 8 i '"^-'' 1 jj "ji “- 1 £*. Ljlp.'jjiui'il JJC- jL<u 


:(R*rara«i Tree)^ ^ — '■ j ^'ili f ;7-l 

i_Tiaj 1i J ,-jj i r-fc ( 2 h — 1 J jl ,jaJ‘ zj* Ailjjll '■ _; -- jJ ij_J j - 'j h -u J j. 

jl^ ■£4j ,_Vic- 



F:bDl[jO> ^ 


- 3 ? - 




i 'l-.x ■ 'i jl. • I' 't - t 1 I II-. 1 .J j . I V? J.. 


[Ja. // 

ji ii'Ai 


^ ■ 1 ■ l ' i 1 <24 j_;l_pu -Uil’jL j -■ --I 'M _ _J- ' ' ■ _i ’ I V jT 1 1 . ■■ --I . JilM 

V 1 ^ ^JLaZ ^ ^e^uerria] Seardn) 

ji j j.< _jjt --■*» ■ ji jJlus -4_juhJi ji J jJllII ■ jA ■ '_■-*■■' 

. /J— ij‘ •* i I 

in: SeqHea:± ( Type n[] . Type x . Lrt n) 

' inTi=ij: 

'm=x- 

while (a[L] !=x) 

i-: 

rerun I: 

} 




fl 

.y^.' j- ■-■ ’ ■• 1 1 ^1 ^uL 1 L Jjui i '■! ■>' ■~~j i J Od 

[ 1 - ■□] 


L. <") = e W 


; _ : ^JLaJI . 1 




C") - 9 (] 5 


.2 


^ (n — i + ] J 

C") = — — 


= iL±^. = e{fl) 

Si 


: .3 


■_i jikii ^ 


■_L 


( fl 5 = &{»} 

y _; --■ L ~- Jyl- i ■- ' i ■ jjj-J 1 Li_il 1 <24 J.j! jii. I'jiil 1 j! JJ-iLo! jLij „■ ,J h x 'J .■■ 


J V ,J\ ^ L>" .j ..- 5 jjV ^ J - VI J - 
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:(Frac[i.oL Cfrtnpl«iliE 5 } — — **- 


- J - _! I a Jl': i ■■■ - - ~ 1 jjL! -Jjj J 1 ] j iij Jjii jjij jli 

1 ' -L. j -■ ■-■'i- i jL'l i ■ - 1 --■ _i ■ _1_- ii - 1 i ^ ■ -■ ii 1 '--. '■* -■ ‘ jJ ■ _!• ] ±-L 

■ ii J-ImJ-' jj'j jjL jj 4_| jljfl ' — 

_F ..... . .... 

^ lLL£xJ 

r v' J* -j* 

/0 'bi=. Jiitf i -a _^1 N 

J{ -f-*z J-- jilll _« 1 'ja jj£l J£J ^ _ 4 j 

O fixiliii <Jf? ii j^c- j‘1 att P j 

C r -i j g(tt) JlU Tl hi* t? [> FT, 

$ i- t* * <■_<! iia :1* l" 1 7 ■' j j' 1 ' ‘.i.’ "■ ^■>.j 

fl £ 

r £ fi_ -tbl ffi J £ 3 ^ _■ 


Lllc g jF 


.M ^ Qua; --. fl , , p? , ;: 

£ 

bb (J itfn ^Lii jiij J 3 ^ jjl 

vjjS Ltjj.. 

3 £ 10 ‘ 
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[PerforiiLiiice .MMsmcadl} ^-— 5-1 


Ijll l yJ. i ■ ''• ■ -oj L—Il . 1 • ■ -■■ ■' .jJ L _ ■-■•-■ ■-■ jilj jjdi * j' .j 

■ * "r ■ jl>:' tS. K— Li! jj j yi • ■ !-■ 1 L ■' !~~ '' . ■ ■ -■-■*! ^ ■ i’| -ill. u 

■' ■■'■ ' ■■ ' JjL-' i ll. y '_L_ 4 .!d y L-lJjJJ __L- 

CjIj Jiji rt-fcTI LUjs ^ L* >A 

. ■'■ ii ' fii_! j±T-* ‘ • ~fc <j jiJl j_u_ ■-■' l ■ j ' ; ■ lIl _!■ — _ii_ <_ijj _ 7_.j_ _, 


A ' J ■ j. ■ I - J ' I ^J_s_II j_Ll <_ej 4 j"- m \ i LifJ ■ l- _.j S-Li i_Aj 1 J j . ] 

■jJ-J -j- 6 (0.M]| j-i ^L_' j| lIiji. j -1±^ 

.(O.Dl) ii > J>Wi (1) !>■ JL V ^ 4i, 

tj jS-^* ^3zJj Cfl I Ll±fcJ ,A±4j LUcfc. ..J. -Lfckj /j r JzJ a ijiJI m j£i .2 

. 4 J jc jJi iLL *jJ j£*i J‘j Jr 

i_ -_i .‘J 1 ;jj iit j j _.ij -J j j; _.u— 3 Jji. ■- — J J_1 ■ ■-■ ■ " I ■ -■ i ; __ J_1±! i_uL -,±i_k 

.a _J 4. ■_: ^ z_T- ^_i- i_j]i : 

^ a < 3 -■ 1 Lj _ilj] J y j L -ZJJLj /j| i 4iujidJ *'■!■> fl 4 JL 1 \juJ -i-l JjLk-ii |_pMV< |_t .3 
i J M ~' r - 1 pli U Li;- J jj jyl jij Jjlcf .iL iJjAi 4iil *•■ -Ij- ■ jj 4Ji±K JLil j] 

* ji-Yr 1 i r-.. _WJ j> j...* 1 jp- i — ,_f c - —■*■ “- p-i" .j j _.£■ ‘j .4 

J ■ i iIlI' i _; : fxij'4.' j 1 j'iji j i ■ I Jjj a. Lf j — _i -r- ■ '-■ ■ ^ j 

’_x- £ '—Lz. j± - : j j _■_ _z — _.JnJ ~ : jj sz J.-L 1 ■ j- ^ - r ■ J 1 

*■ !*Ji 1 Jj _^Lii j_! -Zi jLbb^l jj jiJ. _!-! ^i'- ' ! _^ j ^ ' ■■ -■ ‘ I ' l ^-Lk jJ 

J ^ _ - ■ _ _;i_ k-i j 1 ^-l. -r l_LSi „_i. _j" .Zi_! ilxxJ _jJ ._: _ LlJ i —ii. ^ ■ 

cjl -ii—lJt j J—l^ j j_-- .*• j^L_. ,j i_.i!n^li j ■ ■ : > r 

:<JjlJ ^LmJi h -■ r ■ 


■-k ■ .fcif 
-J HJ J- 0 - 1 - 


I 


r=Lo- t -b 
siji-iy —i 
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7 — b 


i?i = 

7 : 

J-ai ; Li*J ' v ‘ .. - i l^Ji if-i. ^ 1 

t — j = + d | i: + J i »f 3 

4mJm ji Ljij J. --ri'. 4J j G(n.F.w) ■ ~*i 'J-I.T- 1 clljki 1J L*h 

If = a B + d a fT + 19,0^ 

- {Sequeutis] Search) Jjjiliii 1_H ii/jJ tjAfi Jfl* 

JJl ilJ j ij j ji ji^l *iA J ujh ijj'i'i ji i| j I'l'i 

iJjj; l jl _|J Jjol j -Loj iLliil jj ? jj. ;>! JSl J* ,ji ci J Jfcj W 

: j-T-d' jJi t >^^3 Li ci ji 

= unhide vkiLtreanii ■ 

= unhide c inmmipJt- 

= ULChldfi 

Void r.me Seardif } 

{ TSpe-T.liOD fr^CDIE, 

Lons iuc c[21]={0.:00.000.;00.000. 1500.000 J25000} 

Iht a[]001].a[21| 

Fdt Jin: j=l j OOOj — ■) a[j]=j; 

For Jin:j=l J=2=]0j— 

{nD:=]0*G-ifc 

H[;-:0]=100 *i: 

} 

•Coa.t ""n :I t ^ end] ■ end 3: 

■Coa.t ^Epiec UicaiJC); 

Fdt (inrj=Lj =20j— i-j 

{ m~ fcL=GrfirtbjE( ); 

Fdt [ in: i=l ;i r -=r[i] i++) 

{ h=Se q. searc tu a . 0 ,n0 JX 
Ini li 1 =Oti±ciE Q ; 

InT tl=hl-h; 

FL^at t =tl ■ 

■-[L 

c dht' ; - =: St-: w (5 Y- - <njj ] ■ < Setm(.5)=Ktl« Setw^fl) 1 --X-- end]: 

} 

c dut < “jhh are in mllijEcoud.. :<EDdl: 

} 
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Lli; J' +*1 20 .jJ/ 1 jji i:^ ^ GJ jl. jSifl fi ajkl. p^ . ' ■ i[2 ] ] 

LjJ JSl llli^l JjLi ^Je ZJ j! j2G' :j v J ^JLkli ^ l X |_-^. ilij ^ j i_ii jjJ 20 jiii 
. Ci A JLS Jj JL ilijL' JJi JLinGJ j Li£*il 

21 .r- 1 ' J- J ' ■ ' -■■' ■■ -■ -- _i L fJI ^ J l ■ - ■ J 1 ■ < ■ j _ a £ □ Jl £ ■ j' -■' ^ ■ ^-L-i jL .^j r 

f, Aj jLoi '_Mi>. jiuufj X j +-1 1 -iiU. j'Jij <G ■ ■--■ ■ j.-in r ' ^-. --. ■ G; ■ 

. ■ . ~i -i ■ j. ■■ rr * ^jT. i AH ^ . 8 j. .-i rr ! J 'ri, 1 ^ i ■■ 

LA J 1 j ill'-i ■ '■ j- ^_=u'_u L a j C| - "■ ^Lh _ "~- ^_I jjJ p 


^ ji, Ji 

*\j ?4 Liu h 4 j*‘ ^ GettimeQ ill-d * 

^ ■■_■ 4Jj 100 j—ijj^l | ~I J-'. Ljj <G1 j l# iiJ 1 j* 10 j^l Ii5 Lifi 4±LDl yji 4Jj±* 


jj|jj ■ ^_"-i ■* * -•■ 4.X 1 0 4^dll ji ■— Li_lI 4lllk4j I '■■ -II ■->-■ j'JJl t _.^ilG # 

ijr^ j^i v>^J M? J-^- •■ ' j IjjLjjJL jj-ijj ,j;- jijj- y;i yp^i 

.c-y 

iih Ljt i ^>^1 j'-dJkiijJdR jcj Li Gii jiL ^ ...-J i l j l £5 SetJHlciCEkHLjfi) iii-iM * 

. j-t^i Vi ' t j-l' yGj Sercv(5) 


iJi ti_Gu (SeCUEDOaL 3eaEK±) i-i'-Jl Giij .Iju^naJl y^ .T-GijJ' IjA ia-G^I 
AiUd|b 4jjy3 l^u ji-i J LLiic- GIjijSUl ijlju Ga j j* .j-Jijilj j.jHj-i Cflj 

jiii jjy -Ji— (fbrO;)) ^ UjjJJ f 1 ^ ^ iJ' r 1 ^ 

jj=j (aiiljil i 2 Jj i-j ^ i t d >^. J Gj iJ i 

. T^ss 

^j-£j-l! jJi j 1 Gjj j^p- GSJj (10.002) G _Ji \ j j i 1 

(Jjj Jj Jj || lU j ' ! .~Jj. -t? 1 J_LJ ■ -^ I '■ LjJ 


iGJi yi , v>-h' J j .JJ jJI ^-Aj(T) !>" jJ-r 1 C 0 --! jlJj 2. JiJiiE- tif_ li _■ 

ke-iviemia] S &£=!■: !i 


P - ,J 

(n.Tj 



Fl 

^-i. 

1 

u 

II 


Sequeutis] Veerciiii-Ji y3 lKjS 
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WV- U ^ - L .- 



cUiJi 

( 1 ±] 

(Sorting) 
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: I Sorting 


_^Ji :l-2 


JuUl J kIi'.^'Ij. * • jJ ■ jJi j Ji- 1 ju^l M 4 l- j*~-< /p i j'_t _j?i & i j _! jiJ I 

yJi __■ '■' ~- jj' "^LuJi ^ i ^_U * <■■ ■ I ■ j *i_H j _! jiJ I ■ ■ ■-> ■ j l 1 'j * '^■■ L ■* _ju 

J * L_LjJ jl i i- ■■ jj^JC _ptkJ ^ h’ i jj j ^ ' jj- ji ^ _;~-l 4JJ j. jl ji 

_* '_"■ i i_Jjl_;j JlLaj_ ijj JjI- j *-■ < ^ .ii j_, I j -j 1 jj Jf jJ?- j i j-ii l-i Tl 

_ | « _ _ 

■* i ■ Jl* jjlj/' tJjJjill t- jj _y_i^£.l V|ii 4J j i Llzk. I u. j_!l ■ ■'_( j j ji - dl ^ 

,4jJ Jj ji!l ijji.jj'J' ■ ■ '■• J i' JLpE- j/ 1 ._j_iXJ iij ! aA i »_ r ti.4ll i_i r - jm 

■ip-Lnui Uj Ji j JUjLiii J 1 ' '■■ J* *G jjfckJ L_l£iji *'+- /p iJLp '_Jjj _p]| jil '■■*■ 

_/ i j j-**! U" -Liii 1 jAj ^ J, ji Jii 

■ L-iLiJJ JfJ ._,-b JXJ 

11 Li ifir <JjnJb " 4^ jJjiJl It’jS i ^4 j - 1 


[0 

Ol 

fll 

Ol 

Si 

] 

3 








li 

0 

0 

0 

1 

1 ° 

0 

■J 

Jiiii ■ J ' 2 ,'■ 1 '■•■■' ■ 




0 

F 

0 

0 

■1 

M 



■h 


h 

■Jl 

- ► 


4.1 3 j/1 liW/JG- 

Jtin'tUiJb 100 ]] 

^ ji Ja_li JJuji j'l J'j' JuJ.jii ^ 1 J—a. 


_ iIj_'_i -' 


2 


■: J 1 --' J,l_j £ jJ=J np_u ■ i ■ ■ -- JjLkilj ,:jji L JL j'j _• j '■ T- jj ■ ■ j'l L~ J -iljll j'jj* 

_ : "■ 'll J j _.-li 

i ■ J '■ t *'l llLlIj J-i-.l g^JLi^i I 1 1 J-iT i J ji j 1 ji _p. i. Jj j| jjii - j,_ . h 1 . 11 ■ iVii fftSi 1 * 

JjiA 1 j _, 1 ■ ll ‘ . .I ii I--*—.- jJ Ji-jJ r • iS 1 


'j| j ,]Li _in L_ _i' j L>: ,i_i J*- ^4 ' Jj L -! J ' j J V Lf it J ^ r ' ■• 

■ : J .1 ’ I_jji 4 Jii.' 1 1 "-i- 1 j ■ ■'' < Ju_- ji 

jVn b _ V. j j 




: {Type* of Sorting) E’U* -2-1 


( LaiEmsL Son v^.^' -] 

( Eternal Sort) ^ Jl\ -2 

jl£ JjJj I I j '■ i I. 1 i f ■■ -- -- jS-I 1 ' ■•> 1 1 jizi.ll I _1 1. * '< • 'in.' m _ 1 ^_aAlM I. '. I 1 jJI * 

(SeLecn.au ‘Sort ] ^ > -1 

(Bubble Sort) ^ ^ jl -2 

CtLserrioD Son) -^>-3 

(SheLL Sort) 

(Quirk Son ; £ >Ji ^ >J -5 
(Radb; Son) _, — 

(^oiuicerL Sonr}- j_*l« 


( Tie* Sort) i^tl 2x*J. ij^l -E 


Topological boning -5 


_^._l_ > ■__ -—iii ■ ; _:■ ■ 111 .; )■_■■ ■ j—’—j -■ _1 CiLlljJ ,j juJ 


(VlErge 'Sort } -r 4 jU -1 

(BalajicEd Two Way Merge Son) y- ojiji" -Jin -4 -2 

Divided A Conqiiti Mua^e ) _.-^Uj -3 

. (Son 


” - a "" ! 


1 I. a a 1, 

-y — I'j*- 





_ > ■ n JL^ '.1 : fJ iJtiA 1 lIOjuI -] 

- 

jj-J J j Jo ___iT I ^1 Ji jpJilj , j jl«J jLzi-s ’_ ■_; i- _; Jzi ^ J_i '-Jl ^ j j_iJl t _jJ -2 

V 1 

_ySr ’■ < J • |J t J_i_l Jf- j . I LjJ-ll 4-L, ji ■J ■ j ll ■' j '■• 1 |J /J I Hi. ,| Lj'-lJl I LLiJJ il jj -3 

.ij'_j ^ .il-ii 


:( Internal Sort) _-* i 1 :i-2 

(SeIeciiou Algorithm) v.,,'^ -1 

Ui 7 1-> ' I ij^>c. ^r- j i * _ Mj j m ji.'i' h_sj]i j2j iji jjji JJii.'Ji 4_iiijl 

L^VlL^i ^ jilJ j ji-lfl j-iAoP ji j^PI 

- Jj j' ^ t^jd j -■ j - j = , ‘ j> 

_j(Jj£JL J j'^'l I i/i_;~ 


■ *$ - 



. Nil'’- j I N" ijj'ji ji- JjjLi. jLiaj jJi ilkj jIJia- 1 jjd .1 

' \ i"' _2 


-J ■ J || !_J lilii TJjjJ J ■ | 

. 4 jlJJ: ^ Jj'J ."J j.L I j— -■'>■'* '_■: --■ , -i>i Ji-sJ-JLaij JjIlLI 1 ^2 _>■*_£.' l_i_- -1 

j-— 1 i2>ii tiJjJ jAti ■'■■ .j ijtii 1 1 _J _; ^ W :_a^. -2 

_ J j'i - ■■ ■ _J. _ _L^_Ii ' -■ J _ 'i I . _ H~ ■■ -3 


.(^LK 7 lDCL AiEDUtlmi} :— Li-'i" I ii'. 

3,3^7, 2,<5 r 4 




lilt 

1 

2 

“1 

3 

4 

5 

6 

3 

2 

1 

L 

2 

■■i 

j_ 

1 

2 

3 

] 

Ti 

3 

3 

3 

j 

] 

9 

9 

* 

4 

A 

4 

4 

7 


” 

7 

<5 

5 

(5 


£ 

£ 

3 

£ 

“ 

7 

6 

6 

ff 

fi 

7 

a 

£ 

4 

4 

+ 

9 

9 

9 

9 


K =7 _ 1 p-j'jil’ ix 
N-I = '5 Jii V) -ug 
( N-l ; * Nft : j* CLiJii _U*y/ IfcJl* 
*+3_S=21 

J j! j-kji Js jri -j n'y m_ l j JjJ xlc. iJ Jc- isiiLj CilJhL' J 

, 21 jA Cl^l3J lUaj N-l = S ^ii^r'JillJiJjjli ^ 

J >*=-^ j ^ ^ j j' _p^l ■ iA .j-= -* -ii-V ^- 2 J« ^ 

^ JI Jiii *I '2 ^ jjL 

e^j(2 Jiij-ii./ 

**(£} ( i ) 

. ( 5 ) ?£ Jl u jji J ^oj 4jJ 4J5_i iUja 



(Empirical Analyst] i JUlaJi 





XS ejection ion Effrdency) su jj i _p. jit (7> 

:_-i --Am Jl' J— i— 1 _« -- J; ■ ; '' Oilj 


void iEilECTjoiiioni.xc numbers []. in: amy_siae) 
{ 

xti.j: 

xtiniu. temp. 

for ft = C; i : - may_size-l . j-“) 

■jrnu = j- 

for (| = l— 1; j < jjca Y_LLze: j— ) 

( H (jinjnibeiBjj] LiziberXijix]; 

sax =j: 

} 

temp = liUELbers [i ] ; 

Lumbei5.[i] = OLjn : :e:5,[LLJu] 

Lixabej5-Lm:o] = Temp: 

J 

i 
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■ j^ajL } L i lj ■ “JLi _.ilz ~ J ■ j jj. _ j. _ 

Pmdude E.iio.b ■ 

maxi; ) 

{ C aai * i. 

Cxu *aam£' ] ={ l 'amm&T' . Fsnma '.' DEiar . imed r^iuiL . 

"safiEd". yousEf ,'!majiam ,| !i;; 

ht lMB F^ 

Res: jTSJ jut 

F-Di(i=0:i = 111 ™-;: — :} 

{ t=i: 

z=L.ama[i]; 

7 ^-r -=-- 1 j::-nmav;— j ) 

{If C&trcLup^naLLfS[_- ].x;i=: 0} 

{*=}, 

Z=R:-t]X£l]\ 

} 

} 

Namfi [t]=CLiinfi[i] : 

Nam* [:]=z: 

3 

For^.=0:i- ixia\. — :} 
piiatf^is'u", uama[i]): 

} 

Ahmed 

AxfljliU 

Faring 

jamaL 

Galium 

OmEr 

Steed 

yui.E-af 


: [Bubble Sort AJgorLchui) ■- --h,,' j* --2 


j'l ,uj 3 jJl .li j -£.■ Jjtaj 'jh j ■ 1 j-k'l i'ri M J IJUjfl ji. L_J^ jj 

J lSjII f jjj t^iaia _£■ iilD j ^ic- 1 julJa ^IJi $' ju-i' 

4 -j*J jtp j .. .: I n-Hi ■ i^jf 

j .lie- -_lJ ■— .iu. j_ ■ j_n. i 1 J_i _■: ■ 11 ^jej _■■_ , j- ■- »'■ 

.^^Lsc- jil .j; ■ ■ i' r - 1 1 jVi j! 'jjjc- j- 1 Jj^i. 
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W - r 


^ it,' i jej A ijp?- 

■Vi jV -li 

4 " 5-i ■ j j~ h 1 ^ ■ i-l ■'i'll '' -~- LiA 


Q- ] lA Ji.' jl ix i _ J ±r i : - r. l ■ ■-■'■ 'Lull jj H ix I j - j *-- 1 I n'j'ii 4jjj ji!l i jJi ijii 
J J J j j 'i ^_n i nil jL ^ jjl [_-i- -liJj JJC ^iiij j_i '—li 



■ ■ ■■ ■ :' j-- ■ 


. X j-i vib-oJ .y L^iji ji JjgVi J-i-! -] 
^ jl { smicbEsd=FALSE ) Cjl£ Jx switriiEd Jj=^* ^Lsii*i -2 

. ( ™itdiBd=rRLE ; 

:j_j. jIl _ _i. ^ '■■-• ■ ■_£ j_ jii □-] i_lil jjJ JJllj “_j j'Ji i -U—L. •■ ~ i -3 

(fj 

._! Jjjl/j ° 1 ■' ■ "I l-J_lU J U' '' 'r» I ■ 1 T. !_K J ‘J H. * ■!■% I ~i 1 H 1 -- hI V \ -4- 


,.Jj jjl!l Ji ^3 true J switched 

4 ii ji J. j _It|_i jj JlJC- j'l l-iU ! yj Ji !■ J j ;■» '■ I -3 

,^+U uljC-Vl J&k'f -d 


Afincludje ■ LO-iQtriDili 
SdEfineMAXNUM20 
enuni 1) o o Le an [FALSE,! RUE ^ ; 
void or-iinO 
{mtX[\£AXNUMt 
mt n.i.pasa.liold: 
list 5-wL:chjed=TRUE; 

□oul’S^TSite cem: of □i.Tmber=- 

cm ■ o: 

±b:Cl=0:i-= : ai;3 — : 

tx ; -X[l]; 

foiljM! 5i.=U ;p.3 swi6±Ht=TRUB; pm — : 
{ smlEhfidNFALiE; 
foj(rfi:i : li- L -pa = l:L-!— i-) 
if(X[i] >X[l-1D 
( E™itdied==rRUE: 

' hi]d=X[i]: 

x[i;=x;i-i]- 

X[L-3]=L^]d: 

} 
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fbr(L= 0 :i-=i:i-i— ) 
rout ■ X[i] < ir '4"- 

rmH-=:= jruf ; 

} 

coEf«"Ttifi sort is- lW; 
fiMfL=0;L oi j — ■) 
cour-:- : : Xf i ] 

} 


_Jj L! J I 1 1 <_ij 1 1 ■ -1 j j- - 1 JLkJ ■- ■■ i.L> 3 - _Jii 

■ '-** 

1- First pass 

2- Vezoud pass 

N j-lilill I^j-I ji-Lj'l/l lj$*l ji JiJd LJfck. 

liAj .jyikJ j JjJ 1 . g Jill !j7 ^ 4^ J Ji^nj ^ Jii -1 

N ^ ^ ;■ ■ •n ' ii; lj^4 -2 
N-IJ -j >ojJ 


. (Bubble Von AJsDr.tlmjj i-^'j 11 ji .V n'. 1 <_£ jL .■;_ 1 r Jii 

£ , J . 9 j 7 , 2 


LUt pass^l) 

pa=s (2) 

pa&s (3) 

past. (4) 

£ 3 £ £ 2 

2 2 : 

2 2 

7 

3 3 3 : a 

2 3 3 

3 3 

3 

& 3 2 3 3 

3 3 S 

£ 7 

7 

7 2 9 P9 

7 7 7 

7 3 

£ 

i .j 

-j 

-j 

■i 

■i 

9 9 9 

9 9 

9 


VT= 5 j- ■"' '"' i jc 
N-L = 4 Ji'^4 1 ^jc 
N 4 ,:=25.->12_5 

N 2 4=25/4= fi.2 5 ^ ,_L^i 
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j^LlnJ ili j ' '■ ijall ' * i ■ r- J J_j jj * ' j ■ ■- ■■ ■ I J ~ ■ ii. j_L 1 _} 

OfN 5 ) ^ .iiii? Cij^J 'iil jjji 


:(IiiierriD5 iort AI":oirLclim.;i 

-' ^_J! _ll <JJiJ jl ji . 1 ;-i’ -■ ■ ■ 

& ■* '■< ■'■ i _.i_ ■ ■ ■ -- <■ t ■-■ i j _] jj[ i j ■- t ’ i _*_.. -_: jLLl j <_*. jji 2 J ■• n : >1— - ] 

'_j_j _^j 

^jQj JjJ* Ji . - . 'n ' . 1 ^jJC- i-±jLj aJ 3 juatalj tiii -2 

jJ -".-k. J ^_L- |_l ji ----- J - jiL-Jj ^ I 'll r _i _+ii 

{iDsertiog Sort Algorithm) ljj] _,] ^ ^ i37i i jiml'. i _i_. _"JLl 

B. 3 . 9 . 7 ^.2 , fl , 4 

I ^ _^1 li_Jj 5 jS- 4 J Jaj 


Liic 

L 

■i_ 

3 

4 

5 

6 

3 

3 

n 

j 

? 

2 

2 

j_ 

5 

3 

S 

7 

n 

j 

? 

3 

9 

9 

9 

E 

7 

6 

4 

7 

' 

7 

P 

2 

7 

<5 

— 

— 

: 


9 

E 

7 

3 

£ 

5 

6 

6 

6 

9 

4 

- 

4 

4 

4 

4 

9 


■ _; -~ *■ ■ h _; --■ *» ■ '■■»■'_ jj V j* j ' -■ /’ ■ ' _.J I _|^E- >i ■ _ '■jl j l Ji 

' tii O j Hj'lji ^1' Jj j|l ^ 

K= ' T J' .-f 'r. ' 1 UC- 

K-l =6 j* Ji'^ 1 -j:- 
K' 4 j* ■— - jiijiil _■■■* 
N*/4 ji CJ^I ._L*j. 
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-padcf mi teb_entie5[MAX] : 

void. inj: e rn o ju;Va b _t nr. e rs t) ( 

+ Spedficaiioaks e^kius * 

iaricpLjLs: 

fDnl = 1 ;icMAX; —} 

{ * pcar.-ia. drssertatioaj " 

'* dj&-emiiD3 p U *s= p =:=i * 

• * :[p] — t[jl] ■ 
p=U; 

wtdl€(t[pj ■= Tfi])p— : 

s=:[i]- *EH*/ 

For 0 = i-l : J -= F : j-) rj +1 ] = Cfl: 

* TraLB]s.7ioD :[p..r-l] vers c[p+l .i] 41 
t[pl=x: * mer-iou. d-pi “ 

} 

} 

jl i j ■ -■ -» i J ■-■! 1 »l i j.r\ _i--Z ji— *■ 11 ~- t ‘ J ■- ■■ i: j 4_T- j i _ _■! 

4_iJ jil j ■ ■■ ■ ■ ■ > j . i j _-i- -.r.- 'i >■_; I " 'l Ll1l: ■ ' ■ ■ l. -J jj j ■■ ' ■ ■ ■ 

) -r ' ■ ■■*'- LLJ jld 


M lH WtilM 


ah. i i i ..ic«; 
Fft** Hiur-WflKh 
Aft** Jnl swap: 


29 

10 

14 

37 

13 

,LU A^JLA. 1 ■ r ’ -t ■*■_ . 

29 

101 

14 

13 

37 


13 

10 

- 

19 

37 


1 j 

10 

h* 

29 

37 


10 

11 

14 

29 

37 


.I^Ai _aj 
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A4ln 4th iwnp 


Alj Ji*J V"^~i . : ^ _£ii*j' ^ 

flowchart *££ j^-ts i^P- *i>u=ili Ji ^ijJ j ^ ,j_jjJ 

;.^_j _ | Lji J.i. ~ J _ _i — 


-•^ — : ..i^» . 

JU-H' 


L| 


I 


II ' - ■ ■■■•• 1 _ J _: . 1 = _:- .- 

" 1 ~ 

n ■.■k.Vl jjjp f jC .-.Jh» .t- .__• ^j-L— * 

A 

% jn?L' J.* ! 


k - 1 


nn : cT J] 

! - 2 





-,-; i :| - *FJ 
i . pt =li^ .; JH1 i ^ j 
i =k L 


t. <- n 
F 


•f ■■ • •■■■•' ^ ‘l_£. 3 -U 

J 


“-^■J I L-< jj .ji ij£i fjjj _j?-_ — : - i --» ■ ' ■ :(S)J£^ 
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: s (a.b.c) i j-i 



4 


4- 




$ 

3- 


4 

4 

1 

1 

1 

1 

* 

2 

i 

2 








i 


3 




! 

4 


4 


3 


3 

1 




4 


+ 



_ 


il 












i Empirical Analysis) jt; *-r 


flhserricia Scrt Efficiency) ; j— iu 


L A1A j J ji jjuaL ejaS J 


void inseimmSortSinr oumberE[] ? xt aira> r _£iz€j 

{ 

xt l. i. index: 

fb: (n=l i - = - array _ eee; i++) 

{ 

index = mnribecji] : 

j =i; 

while ((j > 0 ) && mvojibtiE.[|-l] > xdEdi) 

l 

ooLibe'E [j] = DumbeTE-lj- L ]: 

j=j - 1; 

} 

numbei^j] = index: 

} 

) 


■ ‘j." j <J'_z ■ 1 ■' ji Aid j j _;i ■' ■ J . ~ J ■ jj_i_ ~-\r- j. I * 

ftndude ioscrefimli ; 
xaxC } 

{ 

Cdx *z; 

CiLLT ] = [ r 3 jlfliltl' . Imi DEilT . Eilimed. .''XilijlL. 

"&aeed' . 'ymiEef madcin' 1 };, 

In.T3ma\=£: 

Resi sTer int l j; 

F-dt (i=Q;i =umax-l: — :){ 
z=uaxe[]]j 

While :j =0 &&(LtKxp[zxaiiifi[j]-'tl))( 

Namfi[j+l]=namE{j]: 

J-- 

} 

nai-i P[i-r=T- 

i 

7d-:(i=0: • ^. TTiFi T-— Hi jr TMrrnp [i]; 

i 





Ahmed 

Ammar 

F'. nna 

janial 

Mariem 

Cnisr 

Saeed 

yousef 


:|Skdl Sort Algorithm] -3 

HE CuJ j IjJ julE ii£l Jlij5 l~< ■_;-•< J li HE j } ^ jijj 

1 _L_LJ ji? ^4 } LJLii >, tr^ J-=jJ JJ-S Iji Hij ( J-Jjj ^4 J Ji n , *1 1 

ijj i±E ^ '.ii ^Uctj L J/J 1 ^ ^ j ;J-. ■-. i' 4 _il^ j j ( ttiki' 

: Lsa ljAt^ jjlj^ * K L ^ - 1 _i=J j 

^ -] 

4-J j_V jp. -2 

,j_ <_! ; p!j l - ■!>: j ■ 1 4j.ij| y j'ii . j ;_L. _i " m j'_ii --■ ' 

J • *■'' j ' 1 *'■ J -*- 1 j ■ ■-■ ■■■ ' i! l LH'J -■'j j j j j 1 -- ' j (JiJ J-iiJ Jl L.I- J- ■' f ■ 

jlij] £iljj ii^l^ JIjLjJi dfr ■■■ jIi g |» ■-■ . jji ^_j 4_i!J iJ] 1 jl ij JjJiB jp_i ji i »■ ■-> iH ,__Ji 

LJ^jj 


66.5,174)3,41,11 ,54,43 




/VJJi 

K=S A J j*li - 1 

i _-". p = ^ < ■-'•* -‘—■L’ ■_ J ^ ■ - -a i 1 - -: i - 2 


Gq:=+ 


66. 

t_ 

5,1 

u 

T 

■ f 

?3 41,1 

t J 

1 ? > 
j 

. 












41 .5 . 17.43 .fiS. ]l . 54,93 
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Gap =4/2 = : 

41 ,5,17,43,00,11,54,53 

r 


1" .5 .41 .-3 .00. H. 54,93 

17.5 .41 ,11 , 00.43,54.53 

17.5.41 .]] ,54,43 . 06. =3 

Gap = : : = l iu>j 

iLjTjl *iL jJ iJ Jd J- --■■■■' Jj ’ -~li j*‘. '■ fti*. jA . 1 jji ^ 


5,11 : 17,41 ,43,54. 00.93 


:(£liflli Sari Algvnttm) J-4; j* j_*i: 


j _^dli j-i l1i> j 'jilS Ui_j p-’Jei. J jjj - ] 

. ( i jff-iii ja* ^ -gj * - 2 

J_li i J_i! _ l>! ft-J-i. 1 .Jiu j ji]i >Z_l?_£ 1 j 1- jaS - 3 

! i>: klpl-Z- 1 1 iJ _K . i ■• .'J j 

Gap? I ljJ 1 JjSAijiJI I-JJj G pJl J j j -IJ jj - 1 

*5 |jJ-i iiS* ^likLJ ijjJJ JoJjft ji nn- 11 jjSi y jJjAU .jj-kJ J Ljffijt ^jj - 2 

Cl?_£ 'll ,_5 i >i j-_ '<">• UG jf <ii jl i J3I I j. 1 jV-i s__JLijl. Lih Jcl _4J j' J J jf jj - 3 


:i Shell Sort Algorithm.) JLi v* .;.■■■>* 

li. 1 ftj-l. jJ J - ■ ■'■■_[■ ■ ■— _|jZ Jil J - ftT_S«.' _1 J | ■ ■-■-■ '■ __l lL- lift 1 •-■ ‘ j‘ 

Gap= 1.72*CN^l.-3>: ^Gap :J jV« 


K = £ : * '< -■'■ ■ JjlJi jluh ^3 

=4.5£&S0fi00^5 


JlinJE aVHlgG J -lijJi Giti Oli j*^l jLiii' --■■ 


Tav=N^5 3) 

= # 4rJh =32 



l _ j ) ia,/ J ia ijii '■« a~. .j iju jki {3.5. 1, 2. 4} 1 SjSiti _, »-■»! : r- i_ii_yyttjj 

r 0).J.^'3 

■\Li' = — _<£ JLaj _i. 


3.5,1 2,4 Gip=: (a> 

4 *** * 

1,2. 3. 5.4 

1 : 2, 3 . 5, 4 Gap=l 

4+ t.tt+ti 


1,2. 3.4.5 

3. 5, 1.2. 4 Gap=I (b)- 

_i.L j.-l^'J _' _■■ -■■■■ ■_ ■■ - , _'.T_ .-Lj_ 

I, 2. 3. 4. 5 


“ i I' 1 ^ j" at-*- - ' i.i i I ^ ■"■! T . -JC ° ■" 1 1 j '.AT . J' iJ i I 
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_ j ,iv= ; <x. (■Lbclf) i_U*^ ^ ~ ■ •>' ■ / _TA 


ttindudfi E-TdlO.b ■ 

naairf ) 

{ 

Char*aamfi[] ={^ammec". 1 "Fadna' l . l l, cmar . aLm&i ."jamaL . 
''taesd' . 'vouBsf '. mniiiii' 1 } j, 

Intm[]={9 : 53 : 2,U; 

1 st TiTi:q v=: r :- 
REEisier iut a.b.c.t.v: 

CLar *2^ 

Fdt (v=6:i- : =:>: — r) { 

for (a=^c ;r am ^ — n){ 

Z =ILlljlt:[a\ 

b=a-c: } 

I:Tt=0:i { 

t=-q 

t+^ 

n£mje[f^: 

} 

V\TiiLe(^!CTcn^i(z.i J 3Qje[b]))- 0)iiir^b 
K :i lliS [hi -•: ] =n r-iiiit: [h ] ; 
b—z: 

} 

K:iLLr5[ti-:]=2; 

} 

} 

For(a=Q: a nsia\. — a n" -■= :sLm£-[a]. 

* 

AhmuA 
Assam 
Fatima 
jmd 
Mari ms. 

Csjer 

yvLsaf 
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:C^E^jfpm.c al Analysis) ,^>0 



(She!] oun Ef&tieaiq^J^ 4 j* jj 

J* lJj-J ^ j..' **■ J .'. 1 * - 1 ' _t*i-u ^ k - M .— v _• 

veil S£ieilIScft(int HJLimbe^[] xt arra>'_=iz-=:) 

{mfi_j. Lacioj^Lir. Tenp: 
xcreEifE = i . * iz£:5U£u=Giic ' { 
wtuLe (iucrexeiiT : Oj 

( 

fer i;s=iD:. 3 : - £nsv_LLZft‘ i— ) 

i 

j=i; 

tragi = mm±iers[i}: 

fttiie ((] •'= incneiUEai) &&. fori rnTwh [j foarryittfri*] temp}) 

I 

munberey} = mmibessfi - iacfenKDlj; 
j =_j - iajCJEQiSDt: 

} 

■Lunberi T = texi?: 

} 

if (ino tbebOH != 0 ) 

i2i £ teuedc = iDaemenf 2: 


-Si - 


e]e.e if (increment = ]) 
dcrenjEUE = 0; 
e]le 

Lacreusut = ]■ 

} 


) 


: (Quid: S-n-rc Algorithm) ^ j - .Vji 

, 15S2 ^ (C.A.?..t-lDare) J & £i>il l>* A A 1 


^ le ^ 1 J 5 ^ 

___/_ J j l J, ill I Aja ;jJ j* ■ ■*■ Jl ji rJ it'I j __i_ji j;di' _jj j^J'I ji rJ n 'I ’ ■•■ ■ 

1 1 •■■■‘i > lIzl i(JL_J| l ,';-l^J' |i Aj-a. ,'iI .*.i jx ■ ijl-f. ^,1 jaJJ j ji idlji 


iJ 


At ___. 


J J j* 


ill ■: jT 


lj^> 


<_ r _aJ ■ ■_■■ jii! P jj'j'i Aid jlcJ ^_jc -J' ■-■ -■ ■ i * i _■-- a IjJ 

j LL-t^’/l Alai (Q(n : )) „-! s-Lf^ jj Lu (D )) -! ^ -.Ua- jlii 

_JluoJ Ail jJ 4&- jiajJj jj j 1 AJ^LLi AiLall |]A j liL-ai Ail _.J t _; --J f- .J+ia. *i i ^ 




L - ~- ■■•■»■ i_;_ii : .' J ■ r. "J 4j — * ■■ ■ r 1 ■ J li*!-' 1 i- •-. ’i 

.ajjiJI Lilij® ,jJ J*-^i ijpJI L_1 LiJDl ^Jl L£e- t jaii 


JJ l ^ n ^) J^Vl :V!J— i' 

_jil jj*lJ jLji.’- ^3 JdMj +J1 zm.jm * j 1- -- j*? 1 ■ '_■■»■■ i i ij ■ 

: ,~v. Ui jUiil 


LjJ Ld^i '■ ■ l j _iI:-_LC- 1 d-id jjjJ j ■ < ■ ' ■* Ail _ l< “£■ j<ui aJ jj !l '—III _; ji' _J 

j* ji^ic j, 

j-- J j JI J - ■-■ w'l ^-1 J~”- ' '_■ *■ "£ ‘‘■*■'1 !_l^ I . J J j-il 1 jJ ^.T --jj j jft ^-fc. -* ^ j ~-J *-- j'l ^_I -ri ■ 

„J|S. jjJI (/_p |id ,';J j. jiJiil- a I ^jIj _>!u l 

1 lai^ 1 lJI jiiJl ll4i_ ^ jdl ' L| ;-- ij \Lii ^ 1 ■ i—d Jiil Ajd j jl ji. i 

. |jO UbJ '_J JZi jujil jSLi j j j'^'l j*JLjo JaJ JIcJ L mi j±j jjy Js idi -111 ■■■■':•' -1 

jjl j» ■ ■•■ j'l ^ J 1 ill' AjJL .uJ-LlJl jjjjHi I !J -- ■ u 1 aJ Ji_i|]l! -2 

. (X) jj l>t 4^ " fc - : >?-^ 1 ; ■ ■'■ '■ ■' -*'<■ i^i CO 



AiD 4_uLl '*11 |_y j-il i jJ i ■ Ll! J 4_u£D ^ j' j . J j J 1 i ■■ .-iVI j -3 


( >^ jlj jJ}' ■ i.-. ) pg { .jjjj- Sj^Ui ■ H ■ ■ 


; l t. . : ■' 

: (Xi W iJ'j ^ u* (Ml VA--41 i^i * 

^N=E 
5-2 = 4 

1,2,3 . 4 , 5 , 6 , 7 , 3 :2S4Ji L^!*0*j 
: -j ,/ (X> i-i 441 lii * 

iC-N=Il 
] I t- 2 = 5.5 

5 or £ 

1 .2.3,4.5.10,7.5.5. 10,1 1 : JL4l l*I '+£ 4i 


.<__:_/! i; tt.i ■ ■-■'■ Li jL <JQ _.■■ 4 4 J uj] j J4* 

(Qvi Lit Sort AlE-mrlim) 


20 ■ £5 - 50 ■ 75 , 70, n oO . 50 .33-55 


;^jjjl! J _ _■" r ■ -' ■■- - ■ : _ii 

X = HM2 =5 ^ jjLijnu : X 

X= 70 :i*4i 

(i ) Jj»lL IjJU F = Frauc 

( j ] 2\j*jL i L = L a n 

X = 5 

20 - 55 - ® 1 75 i 78 - 8S l 50 -90-3 3-95 

1=] F=] 

1=10 L=10 

t 20 < 95 

20 ■ S5 n (SO - 75 l 70 l SS - SO - SO l 33 - 95 

:=: f=2 

;= 9 L=9 

JLii; JJ £5 03 

2J0 l 33 ■ (50 h 75 - TO l ES oO - SO l 35 .95 
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>3 F=3 

J=S L=S 
J44; iL.yi J 60 c 90 
20 l 33 ■ « h 75 l 70 l £S - ^3 - M l 35 5 


1=5 F=5 

:=5 L=6 

0^^-J^i70-iEE 

20 , 55 , 60 , 50 , 70 , S3 , 75 , 90 : £5 , 95 
1=4 F=4 
J=7 1=7 

L l±ijj ja.ji 75-50 

20 , 33 , 60 a 50 , 70 a B£ . 75 , 90 , -B5 . 95 
1=5 1=5 

20 , 33 , 60 , 50 .. 70 , 33 , 75 , 90 . 85 . 95 


■i-iii ^ jil\ 


20 a 53 a 60 a 50, 70 ,88,75,90,05,95 

1=] J=4 1=6 T=jj 

± * + * 


X = 33 
20 . 3 ] . 60 . 50 
— X 4 


X = 90 
£3 , 75 , 90 ,35,95 

► T7 ■* 


Jj£ Li 


j-iia i_jj Jj - p- j t-iiiJij 

' ,j< ■ u. ■ : ■ . 

-ZjL_sLuI iJt L>irJ Jljli N lo^j N 



- £4 - 



; h_j_ !_■ ■-■• i mJ i -.-±1 iilL j_ l L_-i_ _ii 

Lh., Ut. 


4 

z- 

5 

q 

i 








.r 1 ii 'Ji 1 



Lit. 


H 


Tit- 

1 


a 

z, 

4 

■- 

-F 



— i 

V 




T 

r 

a 


= 


^Empnijc^ A&aSysis ) ^>^1 



i[Quict Start Efficiency) ±j-^' 
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' & i '' -T^ J-' ^ jJl *■ .■ 

void quid£Son(LctHiMnbHaO, hi: 3nz.Y_v.zt) 

{ 

q_i^rt[nnjQabe:b„ 0. array_size - 1): 

5 

void q_sod(iiit nuniies[] mt Lef: . in: risk) 

{ 

ini pi-oar. L_hoLd Murid; 


L>3d = left: 
r_hoLd = r.diT. 
p:\-z: = nvimbers[]efr\ 
while 'left bright) 

{ 

virile (frmmber 5 [rigtai] : =pivar) && (left right)) 
r.zliT-: 

if Cleft - ri£bf;i 

t 

numbes left] = ujuLLJber =-[ris±.t]: 

Left- — : 

} 

■\vLile ((namberspeft] ■=:= phot) && f L- e fr ■=: ri^tuYi 
Left — : 

if Heft - ri£bfi 

£ 

numbers] nek] = iriizibErElett]: 
nght-; 

} 

} 

Ln.Tmbejs[Lefi] = pivot: 
pLvoc = left: 

Let = l_hLDld_ 

right = rjjold. 

Lf "Left £ pivot) 

L_E^n(niojbErL. left. pi vac- 1)’ 

:: Xek ph ot) 
r_sact(inujberL. pivcc+ 1 . right]: 


) 


- S6- 



*• 1 ^JjU '*■ ** IJs ■ ‘ *■ * _L- L-llji ^ ■'■ ‘ = ■ - B jJ J ■ ' i iJ _ a * M 1 ■ *" “ 

ji : =._r- ] 0 j'i IA jjidkic- *Ji j* jJE 4 j; ja. ^ Jjuj} iii- i_j£i jj! 

iiii ^Ji iijiJla j'jiiiL l_il _.jJ , j‘ i jr 

^LliUL ' ]J~ jl j. J" -■' “_j. ji uU L _!l : _._li .-j- ' ,1 jJi] J.Li j .'V'ljLi* 

■ ~ jP— l t¥- j— * i --^- j j _. ' 

cvpedef mi Tib_Hniit:E [MAX] ; 

iut rapi deErap b ( tab_enti *i = t ^mtiniLi ii n: mai; \ 
in: :emp = :[ma:;]: 
wlii]E(max min; { 

™iuLe(mas > mm i:S: Tjmn] ■ = reinp) — ; 

Lffanax mi) { 

t max = [[min]; 
max—: 

Vh'hj]e(ma\ miu t[mdx; >= teanp; imi-. 
if[indx > imin) ( 
r[irii\ = 

Luin-t—.: 

} 

} 

} 

1[max] = [Eiiip: 
ieci'ju max 

3 

void. rapddE^1ab_eiitiErs t -jit dsb due fin) { 
in: mil . 
if^Eb fin} { 

mi] = rapideEtspEf-deb-fin;. 

LffmiJ - deb - ir - ixdL j { 
rapLdE(Mm]-lifin): 

TapidE(^deb-.mLl-l): 

} 

e]ae [ 

lapidEf-detMULl-l); 

rapidE0>iiri]+li6nY 

} 

} 

3 
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■_ jiJ J _jU> _s jJ_ ■ JjAi p.X-Iu - ' — j 7. . _ _* '* 

. jQinci; Son Algcriaim) 


5c>i t(A) 

QuitfcHfftfA.i.n) 


QuicMorttA. low, n ici h > 

if 4 low < high) 

;3iivot location = PyrrUIO-C AJ;^v MCj-j- J 
Qyic.ifcy.irt (A iuw y*vuL location I) 

Qylck^OftfA s oivot roc^tion+l, high) 


Parti ti yti; a . low L n igr, ;i 
pivot = All^%v] 

Icr'twall = Sow 

fo* i — iow+ 1 Co high 

IT ■; A[l] < uivotj Llien 

left wall = leftwall-l-L 
ewj a( Ajj] | . Aj l-ef twal 1 1 1 
Srtap(AflOW],AflcftWSl|| ) 


. ■I’j— jj—l 1 i—tL JjJ I Jill l c — ij j' '■ i_l Ll£ j j! ji] i_jj jlU Zl j. pi J-T-J |J J Jckj- 


rr-alhiK 1 

FialEf¥KJI^ 

simje i-n:t 

wcret-rase li?’? 

irstrtonson. 

3 

Gin 1 * 

0;o J j 

sr>?SOF 

17 

0!H I5 1 


qjick-KTl 

21 

fj i gnl 

f};^] 


courrf 

I'pse^'p.T 


uuM&L'ii: 

16 

39 ns 

$5 

SI lje 

Z.5S 

4 r 963 =LS 

1 23G lis 

911 US 

A096 

1 31B sac- 

■El-33 -Ee; 

ID S3-C 

6S^6 

4 1 B.437 S5C 

1 2: A ^ei 

.461 sac 


-B- 








:s Radii ^uEt AlErnmhmj ■v,,'j* -ti 

^J| .i—Iij V jJ '-±± -P& iJJ=J t>* jj 

(Dj=ljt) Jj I J ^■■rl'.,j^ iHj^.l-ll «\a. ^J, (FufiSHTij -_-.?l .J^ ^ '■■• -■■ J ■ 

i_Lki jdui Jjj:- jjJS JcJ _> jJ 1 ia& j.£; ■ ij-. i JS- ^ i-*ii {0 9 ) 


3 ,> J-& J-! i (132 , 7 . 9 ) j-iO L:i ■: J_li 

C 132) ^ lj]i> 

1 V- - . I *.jJ Ji ^ jJji.j lj li-G-'j JiD j C±IE- jJCr jjimj jj=U' kji J yJaaJU 

FIFO ^ *4i JS- if L ( Lduy Ql'.-SHE ) 


:(RadlK son Alpnri rlri) >1 l-iLJJ .JjiUj Us^j -4_iUI :.'_T.lk 


42 


23 


]] 


53 


5& 


S 4 


36 


9? 


Ordinal. 


-.,^j 'jS j (vljj) -4-jLi J£ Jj-^j ■■ j jS-fj //JJ 


0 

1 

1 

3 

4 

5 

6 

7 

£ 

9 

- 

11 

42 

33 

74.9- 

65 

16 

£7 

5E 

99 


1 - P^±E[^1 1 1 42,23 : 74 : 94 ? G5 ? 3G„£7 : 5£ : 99 


V 

: 

2 

3 

4 

f 

6 

■y 

5 

9 


n 

23 

36 

42 

f£ 

6i 

74 


94.99 


2- J^±eh2 1 1^6^2.5^55 J4.S7.94 : 99 
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: i;£ni:rin:E PninterL -7 


Jm /'J I l J& -■^-~. ~ . L ' rtj - j-si 


■ Lu Jl j !■-■' u -Oj --z.' z- jj >1 l J 

. jzi 


t&^rriuE pDinTeiE- AlEDr.ttmj) -1/ JjjJi jml'n* t_iij flJC 

15, 37 r P : 60.43 






:’-i z —i- ■ ■ ■ — ] 

UJ ! ,/Lij — 2 



■. I Jjl jjll I I LUj] - I I 


:(Tree far Binary dearth tree ) m— 1 ia-1' j -3 

a ■ I ■ „ „ 

JJ jij-al j '+1 J— i'j'i £ ji^l l>* jil iJfit i^'J Mr*' lJ J^“ v" 1 igr*. ■ J=“^ 

j(Lfia\iej) (Hodje-i) jIjJi jj <-u^ji Us- <>■?':/' * >it m3 

n ■ ■ - ii ■ f] :;: zl j _•*■■ L, i :■ i - ■ ' i ■ -i ■* , I ■ '--■ 1 ■: -■ ~ .fjjil :- tjtjC ■_: j -■-■ jz j _ll j 
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JJS^II ^1 (12) fijJSi 





j .t.U ,-l 'ijli CIj_+] jJ ii. -■ jA i J ~ L " pi 





7 ijii i iaT-Ji j-n'JtL. (Tree 3 el-jv Search '; 4^-3 ■-' JJj 

5 : S-.7,S.3 .12 .6 AM 


jT \ 

5 


e. 


hjj'l . _J ■ - ■• j. jILl _-i-l 

Ae- J -j v >*=^' Aa — ] 

j^L' .j* j-U *a'j' jAii v ji jjiip ^^ia? ji. Vn' j iiL — 2 


? 


_ 


}U. 

y ~ < \ ""z" - 

C v 




I <i I 
J— Sl 


ro 





0 


J* 


'I 


■J I [* ' _j ■’_! J- --.r»~1 I — J 


of? £.J cAj* jiu- 4 


L s 


( L -^- i - 1 j i nn * J 1 {7j o*y t J 3 •!■ -ii- — 5 


G 


-V 



6 


sT 


i J 


(Vi 

VV 


3 * 


•sV 

jrVV-, 

I 7 j i l; 1 


{ .'jXtt ^uoVlf) (StyJ j*i i 


. 

\. ■■■ 


{ diijil ) -J7) Jj jj&? (6) : ^'— j' 

Vi 
J w 


g . . - -r 8 JilLS — 


/ 




_ . . _r \_ 


. .j i 


^ < 


£*jj j^U E >ujfii{4) a-*3J j-iJi-a 






3. 4. 5. G. 7,3.3. 11. 20 


■ r : _' .j, ■ ,ji_ J J JiJ ■ J _ f ' ■ ■ L it 


: lleny-e D^tete) j V— -1 

iJ tJ ^T- fcj *■ ' ■ • ■ .• 



:i 0 j;& C LlLu N mU Delete) j v: ! + ’^ : — — -2 


m _jLi _e - jji- < ■'--.li (jju. l cLj _ |1 j_ 

Lj^J* 1 liim!) Jill i-ii jJ +J? JjlsJ - 1 


- 



iOl 

: r< t 1 

it / 

( 7 ) ( V) 


d 


I F 

\_ -■ 


'■ •■ ■ JiT_! m \ LkirJI 


dlif-Me ij I - -_J 



■ iLaJI __i A 


: i T ti-d Cbitd', No-de DeEfife) -i 
■jLUJI U JAi -yt ilL 

i-._. j_U ■ ji ■ _■■ ■---'■ jU, | -_‘_i-_ ■ I “_i I iJii-J-- *]''■-■ ■ i ■ i-j ■■ ' -i i 1 ■ _/■ ~ - ■ - 

iiUii j - f • jk' l ■-■ ■' ■ ^ ^ j - ■'■' jij 

_ t -O '.ill- l ; j( ■■■ i_j J ■ _A Ljiu _y '■ ^ j. _iJ ■:_; jl' "■ ■ kiC - ■_ 

, Jjij ii jill _j*-r £i_^ '■+] l^! jJ 

? 1 j li ' ^- i j- Q Lii-. 1 < - j j_ -_t_i I . - ' 


J . 


J 


© ©u 

E P 

ss m 

x'-K. ^ 

© © © 
X.X 

■.Ml PI 

• t p : 

.1— 

©A- A_ 

/K 

® ® ® 

m'I 

' _Jl Q '■ ■ I t ' 1 

i°i-. i | 2 jjj 1 


74 - 



Tree-Delete^ jf z\ 

it f = yiL) w irifihtU 1 = iV//,) 

then- j/ ■ s 

else y <- Tree- Successor^) 

it Je/ffo] *= V/£ 

then x r Jr/^[y] 

Else x e- rifjki [y] 

if -r & .V//. 

then js-f-r] +• /i-ijn] 

If j.'ffi 1 ] = \'fl 

then v *. h < *[T]h « 
else jf - ■T^/Jy ! r[jf]]) 

then /e/ 4- x 

else r fj- l iJ[|-{v] : *- -r 

IT <> s) 

then Arij| 2 j ;■ tajvM 

/* If y hss ether Helds, cupy them, too + / 

return v 


Lfk J Jj .jr^' j-ic- ^ >-=h V .J *^ 1 £ iAi * 


. i a:' _^J jzi .1 j /|.l ii__: 0 _aJi lIk <JC - 1 

jjt j' j- Ji~i' j'Jl (i j. O-' ’-(J ii ] _L 


hl! L_L<_ li ill * 

J_yl.h Lilli' ji 


; ? : 


. j:'— Jj* ! -s-'-^ h! -Lilli I lit ■ ■'-. ; ,3jL /i'.Jli* 


p 

v< 


0 5 

*S iCT ?r> 

(5 ® ra 


tjJ i ^ ^ lj4P : (3) 
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( s ) 


4 


CO 


: t i 




© 


* in. j 


"V 


> 

v< 


(J) fa 

C*) •» 




(*- J-0 : C4} 


. P -+J_y i^Vi ^ ii! jti fr > i_i] j jiau Uc ^a_* : (5J '^' -3 



fp 



VEfc® 


ulfjli: : fiij kJml 1 


; jlj 



41 iaia _^ji jf ^ ; ^7) i-^r- ^ >■■■ -5 


'■■ -V . :'cj i jir- ■ ■ '■-■ -<5 
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■ lit £ J_ iij : 'pj SJdE- -'7 


. *iH ji j*j' “P- -^A: . {1 ]) '-i-^ -3 





t'Jl 


3 -1 - 13 -■■ J 


3 

4 

5 

<5 

■j 

3 

9 

10 

II 


:(Einpj]dta] Aaatyjii; -^i- 1 *- 




(Tled Sen BfFi ri Pfig- rt £ jaJH ^ jili J_j j jjji jjid j(l 


s—uL^H 1 -.l--'-- (. ja._i 

vundl Titri'iiorfiDt mmibejE-t]. int acr^ _bizfij 

{ 

^iti, :emp; 

far [l = (amy_sizE f 2)-l. i 5= 0; i-) 
a frD rn.v q( rnjin h e-i e- . i. anay_siz-E): 
fb: (l = cnav_EiLzE-l . j = 1 ; l--) 

{ 

t-EiQjp = m..mberE[0]; 
nuEiber&[0] = Emmbei5[L]; 

EUDibEE[i] = [ELLif-: 
s- iftDa T.-j.i'nMjiit-E: r-L . 0. i-1); 

} 

I 


void siflDtnnifiif rmmh pr^[] mtioot. ini botrcmj 

{ 

nit 2 : nt. miiCLil'i raio 

dullE = v. 

■ivbilfi "foot *2 ■ = bottom) Jirii ( 'dm □£ '■'! 

{ 

if (roof* 2 = bobom) 
nii-LL LiiLd = i ddt * 2: 

e]le if (miLLberj[roo[ * 2] >uvmbefE[joot " 2 - 1]) 
mm;-CbL]d = toot * 2; 
else 

LlLII L L bUd = JDDT *2+1; 
if (punibErs - k-:' number e "maxClild]) 

E 

t-Eonp = uumberE joot] . 
mmbers[ioot] = oi - iiibe-T5-[ui^L-C bUd] ; 
number: [maxGMld] = remp: 
loot = imuCbiLd. 

} 

eJle 

[fcllfi = : 

} 

} 
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:(Topo]eg 3 cnl carting Alguilhiii) uii.jiii 4±*.V'ji -9 

I ] *_<■ ■~ l j | 1 jv-LlcJL: j_li jijjj ■ t ■-■ I - -■ i* 1 1 s ji; j.jj _j_j jji ji_j jj _■ ■* -i~. - 

' ’ ’ " : ^li 



The graph :!iot , ,"ji to tie left ha; many valid topological Lorn . 
LBcJudJog: 


7.5,11.2.3 10,8.9 
3,7, 8.5. 11 10,9.2 
3,5,7.] 1.10.2 ,8.9 


_^Js jj l ' J ^ -- 1 . 1 : 1 J. j!i •*» i' ij._; Jj ■-■■>■ ■ 1 ^ 1 •' I Cj! j _ji jui 1 ^ 

( Ka!lD 1 r52) =J-«j Jj J* 'JJli ■24-Ji jj j^Jl ijllaJ 


■J* 



E= “J-u 


v=^jj> 

■ ^ 4ij>o!l .^1 i-ajjijjJ' < 

L *— Empty Lise where we pur the sorted e’l emeu: s 
Q ■•— Set of al] mode; nitfa no incccumg; edges 
while Qisnoo-eniry do 
remove a noden nnQ 
insert a ioro L 

for enc L node o wi± on edge e ton: n to m do 
remove edge e from lLe graph 
if m has no order jlz ousing edges. [Leu 
insert minto Q 
if graph has edges :beu 
output error message fgrapl: has a cycle) 


h]-|F 

cutpci n^tE-age topola^icaJty son *ed aider L) 


(EitErual Sorting Algsrittmii) ^>1' — ■ J-2 

i^Mer^e sort Algiiillnn') -1 

-j_J~ j' I Ci j'-.T- < '_£li -ill Ja. k£ t'tk.JI ■■' JLl ,1^5 I'VjlJJ 



)A J Lv' i r . ' ■ ’-■!■-! j^ 1 t >J 

to id N&ge3cct^im nminnlJ. u:t iea;p[]. in: airayjjize) 

i 

m_SQn$isn&BS, temp, 0. arrHVjsiEe - 1): 

> 

void LL,_sor(]DC nuniwnj] Lir reined . ini iefi. LLT r.zhf 
{ 

mtinzd 
if (light: 3 left* 

{ 

imd = {right + LeeSJ / 2. 

lljeo n^numben. temp. sefr. indd) . 

LLi_scir(niiLL:beiE. ieled. Ldd-l. right); 
inerzs'ditzuben,. mix. l&fi. mid-i-l . right): 

} 
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) 

void merse/mi number^], uot temp" . in: left, iui xid xtr.sLi) 

{ 

mt i. ]eft_end unim_eLemeiiTi. tmp_pD5-: 

Left_eid = mid - 1 : 

Qnp_pciE = left : 

□um^elemeniE = zizhi - Left - 1; 


while ((Left = left_eLi'i i'i rumd = ridit)) 

{ 

if r'niojbEr-L left' = numbers [raw® 

{ 

temp jnup_piJ5] = nnmbErb left; 

cmp_pD: = tnap_pQS — 1 ; 

Left = left-1; 

} 

eIee 

t 

temp [tmp_po&] = nunbEr; [raid]: 

lT1p_]- |n - = — 1 ; 

mid = xl! - L : 

} 

1 

whiLe Heft = left_end'- 

{ 

teLLif'TiLgj_jK:b' = mnabErefljefl:]: 

Left = left- 1; 

tmp poi = cmp_pob - L: 

} 

while (mid := lietn) 

{ 

temp[tiup_pos] =nvzab^=[mid]: 
imd = mid - 1; 
tmp_po5- = cmp_pob + 1; 

} 

for ti=j. i ■ =nvm_eleiuEniE: i — ) 

{ 

nuiibej=-[r.zlLf = temp [rigjit]; 
r.ELT = r.EliT- 1: 

} 


} 
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(Empirical Analysis) -_r^ 


Ml 

- 

; 

























i 

Q2 


















■j 










■w no w/* mwo "K« ■:■:■«■ 


fMerse Seal Eff citiLcy} sjjJji4jliS:(14)J£^ 


-?* J i -2 

:! Balanced T^to - way - Merge Sort ] 

_- -■'■‘i |gp_3 -> r - -__i_-. j 1 ' .—■: ij4i 

■4Ji’ 

E Ji J- ■ - ■' r '- - A.B A- _fhzJ J* ! ___| *_*■ ■ - .*' j jL Jl!> ;■■■?' -1 

ijj 11 r , n '• j A 4-J.il .J-! >L*il VjjjoJ /Wl E ^ Jj V >J-J-ll ijj-il* -2 

.l_Lu ^-iC ^jff 

D' j ■ ■ ■-■: 1 A ,A 1^-^' j- jini J I E i-tl'ii ^ ypAj Ji i-.rT 1 j Jil -3 

- All J* 

D.C , Jj~ < ! J-: ■' Qi J£ yfil 2 j-t- J . m ■ ■ 3 . 2 J. -4 

B.A 41= — ji jILi '.j-LL j 

i_L..jj jji 4 _ «-=i- 1A j --- r - di_i A.B ijA*- 1 -^ 1 j- ■ j j-l jJL 1 _. 1 L ! 1 jijj -f 

C .D JLuLiJii I ji i i -i' .j 
. B — 3. A /tJ 11 — -Ij _; ~ •' pj-ii _;_ii _le_ -'f 

^ji_d __! ._!_; .j *i _JiJ ■ _i i j' 1 _..■ -7 


_J ■■ ^ r I ■ _ ■_ ~ L J - 1 ■ JlJ 

.{Eal ?iized Two - way - Msrse Soit ) 

( lg i 23 h 2 ■= 50 ^ 42 * fll t 20 - 2£ ■ 33 1 47 ^ 3) 

:4jj r j!l jLiLi ji Lily 

1- N = 11 A= IB ,23, 2 ,50,42, 

E = £3 l 20, 25 : 13 ,47 . 3 

2- uij C= 15 , tfl . ,2,25, .42.47 

0=10,21, ,33 : 5G : *3 

C SSAji* ■ ' ■ ' ' 3 13 ' ' Lfej^ ,^.J^ 

3- A= IE ,20, 23, S3 , r 3- . 42 , 47 

E =2 , 2fi : 33 : 50 . 

4- C = 2, 13,10,23,28,31 50 til 
3=3 : 42 : 47 

> A = 2 , 3 , 1 E , 20 , 21 , 2£ , 33 , 42 . 47 . 50 . fi3 


>i -3 

: fEivided nad Conquer Merj* Sort Algorictnu.; 

j- -■ < _J| Sdocxll iikiJI iJ: Jl _; ■.- .« j i^j'n i! ■■^'. j; 

jjJJj -4jjiLi*r j4Ji a!u jjJi > jii £ij jj_i -ja Axil lS 

*j ■<'.'■ tlj_i . .j' ^ _!_]i ii -a~ J ;.-_ r 3j 

(43 l54 ■ 11 -41 >93 l17< 5<0D] 

,-dj'i J _■■■-■ - ' ' ■*-■ ilL p- : i- _|L. _- ju 

N = 2 '.'.J- 11 ■Ldl' jkAiCr XJC. -1 

041 „-; '+*-* -2 

'■-Hiji j --J+- -3 T-^x -i; 

'jj _.uj j -JLI-ui -dj_" '— ; -■■■ • ' ■ -4 



~_y. ,41 41 . 54 ] : p : E7 ; 66 ; ^3 ] 


_ 3 1 _ 





5 . ] 1 3 17 3 4] 3 43 , 54 flO , 53 


i I i_i J-*- J ■+- ^ J-™ *j* 

Ji tl ^ ■ n 'j'l ■jJl jji n i ll JJ jjjki J Jjgjj j |_rt i h i l Jji. 4ji ji .-l i .^J L^Jjf -1 

4 ^ J -Ut 

^ ■ ‘la j tiv £ i jij| J --.-T lL^J ji. .-■■«! • ija t lAxt- i~^ji ■■< .^LIcJ -2 

.j j-o. 1 ,_.J lA jjr jj‘ t >_J- l! _ J- 4^4D iJjtjjT r ‘i ji i _jl- j'< 

; J_i lilij i 

No. Of Pa=a = ]OjZ a i_Ui ja' 

V-i:i. Of CtanpactLaa = a Idf □ ^ jli 1 jjg 
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Searching 


-37 - 



\( Search) i*- :l-3 


ji I jj_ii J -~- j *-- * j^ij _; -iV. J j' i ball 

4oLhJ jjl] i#-^J 1 ,J -•■ m,m ~ _ij|-~ ■ ■■ ^ j * 'J --1 Jptj J-LfLaJI it jAi.ii 

jjl, u_]'_i r _ ' J jjj I J. j-<: 1 J r i i 


^Sequential Searched™— ■ i*- : 2-3 

l-jZJ j_: JJ u!ii!l _■ --■! : ~- j_;jj ■' Ji |-_L_J j- ■-■ >■ ■ L ■ -- 1 1 1 J j'jt- ^ 

LiAit * 1 1 O-i. jj 'ji 1 j jjjJ ^JS -\ ■ ■ jlj-.< l l __■■ -i : « II ;_, jjj jJ I jij -J. I. ..ii aj 

jjjr!! l( jLxj-J-- Ji-aaJ pi j 

□ j=*li -J l ii l UC- 

0(n}=^' dJ « 

| J i ~v'l i jL - ■ ' ■ J ; j i. .i . V r ijyj , jj .ji n T r ijx- - . / J ; /AJLjj 

: _^JLse;Ij^ 3) is- iloJI J’jJtJ jgjjJljl(7) jT^'iril ^ UlC ^ !■ !■ If 

daca ~ ]={7 ; 4 1 5 .^.j.P.1C 1 } 




#mcLudje ^[diaJi; : 

{ 

Ia:dm[;={7 : 4.a.O : 9.1G); 

la: TTTin ~=~ ~ 

Im:kET=3; 

Priatf{"%d;Mi" J 5ipBflid^ida[a.aaia^!.te>)i); 

Sqsecd^data.EL.t); 
la: data[ j; 
la: a; 
la: fc. 

{ 

RflgjstET iDE S’ 

Fo: Ci= 0 ;L-:=a: — i; 

If (k=data[ I ] ; jTt-Ti.iroJii+l);. 

Retimivl }r ■ * a:- uuit± *:dE,t " 

3 

j( 5 ) Jjiji-J]) ji n : i ll J jA 'Itkdl tiiu 
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:{Binary sfcuch) 1 ^ :3-3 


^ *!'■! 1 I^jjl l il i .-11 i 1 'j-* 1 ' ■■■' j .1 i ^J| i i Jl. .ui' L Jt I rx ~ 1 1 i 3 Jlij 

■H h iii. - . ' ii.^j iJL^L L>r. *Jc- Ll^jI key *_j? 

.pj^JI j_i] ji ■-■H. l l'j Lhj ^ j l.' ^Lai 1 *-t _J - ■-■'■■Il ! jA J/ii =J ■ j il ji.. ■-.*? 

■ La U Fse-'.udo code -li_i 

repEar 

If ID ■ = ArrayfT:] ±bu j=l-l 
If ID = Aira^X lLed i=k-H'_ 

'.loo- i pi 

If i-l>j lLeu tvts fb'.iLid ±e ID in dM srrsy 
ebe the ID :L= dzt found 

.L j»_; LJ _,j i-j _Ti* 

?.‘orii”={ ,r h'EE^i , "coast", "do*, "emT, 'if. "odd". 'jEo^r-am". 'read", 
"iEu". "rar", ,| ■.vbLle ,, . urire'} 


rLiiJ jjjLLiiiJl 'llpj i_L£ 7 ^nJl j_*i j j jil cede '-jZZ. ■— ii 

^ “-j _,aj ._|i_Ju_!l ■ ■-■' ■- Oj j jjn -Jr d jjljujc 


int njp (dor *-Errl. edar "Ertrlj 

jM e J* 5 J 1 Ci±Pj* ^ ^ jj* 

Etr L= z —2 Oil ■:■ iili 

tUl :T2 Cl^ il r _jiAj 

arl zi 2 ClM 


l (binary E,tar:n. ) ^ j j' ^ e^L ^ 1 f ->J 

ffmtLude "STEONGJr 
Hint hide "'V7DIQ.H' 

=define- inax_;izfi_l j 

iot hiT 1 : 1 T T'_rjJirrh (ID): 

char *ID: 

{ 

dor *T\io:d'_p{"bE i jj: . zdue:", "de . '-aid . 'if 1 , "odd F . ^wDgram" , 
’read", ll tbm" J 'Yar'. "while*, voire }; 
iot l= 0. j=m:i::_E.ize-l , e, L; 
wbiLe|i--=j) 

{ 

t=Ci+jV2: 

E=icrcnjp(I[>. wordJTs]); 
if(s<=Q)]=k-l; 
if (si=Q) i=k-*-l. 

} 
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m-ipM 

poiif^'uu'E fmmd tie key (Ws) in eI^dedc %i n . w-oirifk], k— 1); 
ier.ink 

} 

rerun -1 ; 

> 

VuLd LLiliHlj 

{ 

in t result; 
char *ID; 

jL'.Drt! "lio?]z EaiEr tie ID to b££ui Bear±iJD= p ): 

5canf(Tt&" : ID); 

result = bxar\‘_&Ear:b(ID}: 

if (rE5Illl=^- L) { 

priutfrudre key(%E) is nut found 1 .ID): } 

^fchO; 

$ 


CijiiJI R-iii u Jc( Binary SeaxL ) yJVi --VI -lj j ji jV yi! j 


i.r.Ti 


vi vi i y -j i ^oJ jiii >vj -j- jL_* j\, ^tiii -i 

■ ,: — ji-Ai ■— ?J. j - +. i _ »-■■■>■ jjit iLjiJl ji LI J_J J ' ■ -~- . .-1 1 i_i! ji 

. J .■■_■! ■■ - ■■' ;i : . [ _a ‘J _;J a.1. ■■ - ■'■ ' ■■ -2 

J; LJ -■'-■LI j '• ■ 1 ■ --■ . j_> ■■ i- ■■»'■ 1 j lL LyjJI .Hill V .1 ' -3 

__i IJj iJ l& yjjijl! 2VJi jyiJ ^ -4 


*_i:. ■ ' jiVeJI Ulclj (JjLi. Ji LJ -! 

1 ! J 7- ' J. 1 - ■ ■ : -■■' ’ ^ -lz ijjl J- ■- r. ■ “-il: J _i ■ 7- ' JcLil ■ <jni . .’la lj‘ 

' j =■■ J. ■ ■■ -U > -j J j l'l O < •-'• ■ •- :■ 

jv'Jij L)jJ jmjJ 4 jU! jJ jil Jicl i_(J Cli£ 1 J| ilL Ll_ij 

i j ' ■ ^ ! -*■' J i j_u '■» »■ -' j _-Jl ^ j _; ■ ■ - “■ • 7 ■- ■ _J iii: a_ j 


i. j . Jfc k -? ’-t-i ■ <■-<■ ■ iaj <a1* * 1 _ pH » --* VJI Liiii jJs ■- j- j ~r.i mx 

J Ji H J LJT^ 1 1 >* '- :;l jr^ J (V-J 1 J *:■ V ^ -J 1 ) 

1 3j-_!l 1 ■ - -7~- 1 jLi. jJl ■ ^ - 1 ! j -1 ^ I' !•■- -‘j JI juiil 


J j:- La j. 

ji] ■ i ^ .ijj j] ji .-.Vi . 1 v nl -1 

■ ' ' L ^ l -"' iiL i _jtX CQ -L_ +1 jj ■■ - ■• "_l J l'T |- -‘Tll )— ^ jV'i' J- ■- rr 1 Ji 'oi -2 

_.■■ ■-■ -■ ■ 1 ■ i H ■ j- 1 ^Ji _ | p_o_nJ “_Jl5 Jji LJI I j*> U. j i"! I 7 jjIi J J. -■ ■ i_*. 

iJc- ; L 1 1 i l jlll .T : i li Ji I J '-iit J. n n-'J iyjkii uf J*v ajlV . L -■ j i' 

■ J^i ' 1 J V ^- 1 mr 5 PQ ^ 4 ' 
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Jl j_! J 3 A |' I H ■' *1 J_l!l j_ll J=l\ I ■ * -- i-m H. J -I I I ijj uj_C-l ^jji3 -u ■' -j 

N : j* j- -■' 

]oe_j: : j* ^jli 1 


lien =3" 


X 


1- ICHLL = X 

2- I:eu X 

3- I-em := X 


j ^ 1 1 1 i ■_ * i 


ji }' - :i ■ ■■ i 

^ 2j&j- 


: j- =<_; a ■ --.d.1 kj| ^ *-j r r^Ji jC 'iLk-j Jil ;jia jlfli /hJSji 

Ans>'0={0 3 2,4,15, 8, 10, ]2 : 14. 16^ 13,20, 22 , 24 : 26, 28} 

.4-hifj p l)J _: ^~J ~n ll !_ij._pj L—CkJ ) 






ftucLudfi "STRING if 
Sndudfi "STDIQ.h" 

=dffin£-ULlX_:iZE 15 

iut hi n at t. 1 r jji it It (key); 

ini key; 

{ 

i Dl Ni.tdlhjt a yQ = {0 . 2 , 4, 6, S : 10, 12 14, lfi, ]S : 20, 22 : I4 : 2G, 20}; 
iut :=0. j=ui : c;_5ize- 1 . k=(i+j) 2 . 

7VJiLe(KJ){ 

if (key = MnmAirajfk]) { 
primf£*nwe found cLe key (%i) ' . key); 
return k: 

} 

e1le{ 

if (key ■ NumArray[k]) { 
j=k; 

} 

if (key NtimAirayP:]) { 
i=k: 

b=(n>2; 

} 

} 

) 

IE1UJL -1. 
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mud. LLi/in : i 

{ 

;ut result: 
iut Ley:. 

^r:Dtfi M LLD?jz Enter die Key tu begm. ^r i-vK ^ ' ■ : 

scaBfr'Wt'^Ey); 

resuJr = bin a n, r _Efi ardhfEt ey). . 
if (res tl [=-!){ 

printf("n±ps Ley^S-ft) n uor found' .key): } 
zeTchfy. 

\ 

EijLfl ry ; _ - — — j 1 ~T * jam ^ _h.. — ^ ^ 

:(5earc:b 

jj - h 3ia£jv Seari. —I li ■■ J ■ ■' ■■■■ ■ 1 j _ j , ja jj: ■■-■*i j 

5 : fc'jii..- *'l ^ 4 Lj£ ^ &.} ^ SrJf -* 31 

^ JJ ^4‘ ^ j .^1 jil j. {2) -i 2 ji Jj* *-!i j 

'■■•■ L _t- _^U Ijjcil Ji ^ ^ J , j. -. r. i[[S) J • ■' .l_J.jA.j_ki 

4i-^j (15=4 ^2) J (2) jIj aab-' _,uJj: 

_^kii iii Binary S-eancii -!i y4 i- j-ii Op_^ j i -±- j'-iJ Lj ^ 
Llii-1 j ii>* uJ-5 j-i ji ii Ji*} .ji u_^ > *i?i j ;£ufl ^ i*jc sltaui tfJ-. 

^ ,^3 jf. j^L ^ ji ..:■_>* _j jp ija 



[os 2 n . ■ijLlyii' 

izkJ :k5i=2J j - •- ■ »'' _.r- ■ L, i- '' ■ ■j'ha? j_ r JJi ijL.ii .-■~j ■: JjL.j 

^(Euiary ^Ear^b; 



-l.'VJJ 

I=l=firr 

T= 3 =]i=t 

Efi=25 

I j 




-S’- 





mid=(l+S) div 2=4 - j g i ^ ^la j*J. 


-j- 


Iia[4]<25 

firsc = Euid+l Jt ' -3 


tnid 

Sin 

* 

[/. E,t 

r 

1 91 HI 111 

IS | 25 1 29 1 321 

15 1 

] 2 3 

4 5 e " 3 

mid=q(5+S} dir H= £ ^ -4 

LL5-t[(5J:-25 

LsjT=oad-] 

Laac firsc ini d 

L_i ± 

H S| 111 1G| 

1S| :5| Hr | 32l 

Ii| 

1 2 3 

4 5 6 1 

S 


imd=.:;5+5-;:i dir 2 = 5 ^ -5 

LLjt[S]=25 


la 

if fifi[ 

Elld 

1 -1 

111 


IIS 

[ 


1 - 


1 -=:-l 


12 l 4 5 fi ' 3 


5 a! jJl j jj. j.< 1 1 j ■ ■' 


-S4 - 



























j ' a_' i :_rj _Z- a__ ■ _=■_ " 

DWb[ }=- L 5 .-^0,7,9-23 .S4.S2. 10 ] 

I L ~- I _S_J- _ Jl t} --J .T 1 ! _ ■■ . 


X=101 ,s— 14 ,sf=32 


X=1Q] 

Lovt=:=fir3: 

It— Ih'H ill 1 iLHl 

mid 


1 

3 

5 


6 

3 

7 


£ 

3 

£ 


3 

3 

3 


ML-d=i:lcm r +ti^kj div 2 
3 ^ Fonnd=101 


X— 14 

Low=i=firsc 

i— ,ii uurai 

nod 



] 

9 

5 



1 

4 

■> 



: 

1 

1 




1 

::or fb .md 


Low kid: lj( ^ i 

b 

X=£2 



mid 



1 

3 

5 


6 

3 

7 


£ 

3 

£ 


" -1 ha , 1 . y 


:^ r JJi J ■ _■■ -J '■*■" <oEJ _: ULdJ i if- J" j. jjj' j£jij 


Arengg of EOEEpajiMQ=sum of zompaiiHHLi Limbec of-sL^oiain 



1 

2 

3 

■3 

S 

6 

i 

3 

3 

pIpiuwiI 

-IS 

-tf 

0 


3 

23 

54 

32 

101 


3 

jL 

3 

KJ 

1 

3 

2 

3 

4 


Average of c omp a ri-L an=2 5 > 9 = 2 . ~ : 
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(Binary Tree Bearrbj -_-i >1**— : J-_| 

j Hijji L|li jJaJ Ljj t»C l£. ^3' ■ 4jjLi^ iT 1 jiJ; 

.— - ' , - L -'i >' 4 ^ o '- 1 



*( 15 >£i 


* >■■ ■ Ailij U ^ JQ ■ /' i JLiC-'i ji ■= ■’’i.- i r~i i ' t - ■ ' i ililLi j_ 

■ ^ _< Jfi j i r Jj ^ .liu- 


,1 j m - L 'l ^ jil _-j_" ' ,jj- ■•■■-■ /£j(j • _; i ■ 1 ■■■ J jjL' i^a_' ■ L-lZ ji- 


l_. r _i __Z y- i _i_-i_-! a : ■ ' ■ ^ ■■■ _s. __i_ -.jj _ i ^ .1 ;.-■_ L_ixj _i. j! J|- 

I ■- ' ■ J ' LC- j‘. J JT- ■ - 1 I l ~ _.j1j _ii . ^,1 

: _:*■ iJf-liJi -loJ' J . • . - . ~ . 3-J-^i tjij 

=;Dc3ndE icstrEiiLfr 

OT.K" ic-dettpe 

E 

tit i: 

Ecm:r uoc^rye* Le£; 

ETTii-zt DDaervye* nsht. 

}- 

Typadef iunzi nooEType* 1 aodEpir. 

iadtCT ll3>;hueh;li: >:} 

{ 

L&ieptp: 
p=cfii¥ uodsr.pe: 
p-.^Jc^x: 
p->laft=HULL; 

p- PTi riit=KT ZI .T ; 

return -p}; 

J 
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\oid b ui IdViio deo rr ro-ie. jit number) 

{ 

df Dumber.: node-: = k) 

iijfnode- rigtU=NLIi) 

aide- n Elu=aia k efte e (number) . 

eJse 

buildfuodE-i T.Ekj.iiinjbEr}: 
else 

{ 

i^mdxr^n^k) 
iff u d da -> Le fi=NULL) 

aide- ] tfF=ULi}; e b e e idnzib e r) : 
else 

baikl^Dode- ■leftavxibeij: 

else 

: rn nDupLLcatE number -xmanber. 

} 

rerun: 

} 

\md secjcn(iLi[ kev.n-idepT root) 

{ 

a&iepb p.f.q.ip.&: 
p=r-io" p wiL pc jit to the uodE 
d=NTJLL: aud q to rs father. if cny. 
avldde^,— KULL ** jK=k!=be>) 

( 

q=p: 

ifitley p-:=k) 

p=p- :=, lefl;. 

else 

p^p-^r.Ehr 

} 

if(p=NULL) 

caur£ 5 : M Thekey does no: eadst ia ±e ueeJa"; Weave tae tree 

iwiftwggflri 

Else ip vdll porn: to tie aode :hat will replac e node p 
if(p- Left=NULL) n-ide p Jib r.diT ioa^aJy 

rp=F-' : ri£Lt. 

else 

Lffp- -ri 5hr=V' JUI L' V; uodE p Lie- lEfr son only 
ipp=p->Leit: 

Else ft node pliai ran so os 


-S“- 



{ 


^P: 

jp=p->rigbt; 

L=ip_>left; 

wMfl(a!=NLILLj 

{ 

^rp- 
IP ==5 

E-^p-" : left; e- Le always the left e,ql 0: ip 
} uow. ip l& ±e iuorde: s,v.:ceE-Eor of p 
if p is, jiuc lLe fadiEr zp 

{ 

f-:- le ft=jp-. ; d^hi; 
ip-wT,Eln=p- ri^bc: 

} 

ip- ]e-ft=p- left: 

> 

if(q=NULL) ifpwas-tfafi raac ofthfi ctm 

-M:=rp; 

eIle 

' E f; 

Q-.-]eft=rp; 

else 

Q- : ri^hj=rp. 

dfiLareCp); 

} 

void pdai(nodfiptr p} 

{ 

if (p -NULL) 

t 

prini(p->left); 

canro^-^koc* 

priuctp- TiEii:;. 

} 

else 

} 


Si- 



LiiaiLii J 

{ 

liDoaptr TSE 
LS.7 OZlbt:" 

do- - : Lumber; 
tr&e=^Bflh arEBpiuntoaj; 
whil&'ciLi mfmber.njumtej -Oi 
bxLdfnEe.QOJiber): 
prxtrtr bp); 

cauLr - ' jiE.irer tbs ninohe : you w a at searrh for nud delete f : 

Lit l: 

5-2arcbia.re3 ); 

} 

j Jj il_i “_! J - i_J *■ '■ V- ->J .ujL Uii ; a -V 


Trco mgcTtO :] 
n - NIL 
■r jrdwilJ'! 

^njlu j f NJL 
fin g = 2 

I < .trviic] 

ISien r — Je/V[x| 
■Ml SC i p. , .; | .r|i> I 

p[-\ «- -g 
If y NIL 

then mot J] 

else i V^[r| k- ,v" L i! 

rn^P i- i 

cIsl- ■— : 


ij is ma ntaiuftd as the parent of r since- r eventually 
iirccitT-iRi NH, 

Tlic f iii-i I n-Ml Establishes tvhathei '.W. Nil waa ^ kN 
qi rtgfjt turn Troni jj 
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:{Ciraipleiy Of Algorithm Search i — e-i 

i»Ji ’ i .'ri' Jj jiu _^£7' _j— ^>_>‘ ljJ ■* 

■ ' ■-■ ~- a jit. ir- j^tkJ jlJjC, ._i] Jl! I i_ji_ lit. 

. ■ J J j 1 _'■ ■~' 1 - / ill ji ^ I J ■ j ~ ■_■*■'■' I ajH • 1 '• J 1 J .'.' -' ^ ' ' '■; — ' .•■'■"■ • 

i j- - 4ljJl iujjl jj J-K*j * 

jij '•■ ■ ' i jiL» _i_J- _|D j Jii ■; .iif 

'_il __jj 4_ta li-l jl 1 ’■_■!■ jlii J' - j'_iJ j__l_'L -_!■!■ _. _; _;i_ _lv t 

■■ ■■■ ■r !_'_: * ■■ '■■■_' i _ji jjl *_l!i ^ jj Li, i '■ »* i "■ 1 

Ku] = QfhiofcfrcJ) 

^_A_Li ji_c jj .jl ! _ i J. ji -4 -jlj. j ^J_b*i j ^LiJ< '■ 1 » : !i i-jij j 

: [Basic Opeiar.oi:) s- ! — ■': -] 

*■ I ' _JLii * E i j " iij ■ .^_l_ ^_l_ _ Jfi -j lla ! I E ,Jl *1 Hr ■ J ..I jj _li. 

■- • ~ a-J 1 ill _j—u -> i_J_ ' jj_ -_; 1.-1 ' * ~ _jjr\ -^_j_, J Lv j_;l Li. 

-_Jjj _■ '■■ -. t j ■' till i i-j/Ji __j- j jJlOl' ■ _■!.'■ ". r. ^j_l f ' ' • : : -. i 1 1 _l. j*i. i 

: Jv I Je^ Ji* 

;ot sum = ft; 

for ( in? i = 1" i r — □: [— *- ) 

sum.-=i; 

. "-ll 1 :- > jA lii, ^TLQ =0. L ■= 1 — -luj' _>4 1_E ^ ' L - '■■ 

5 j* j jt.jiJJ 4^lL 1^1} mJl i J4L j - : -= □. i-+, ilUIi - =] ^ Li' 

: j* 

f(n) = 3n-J-2 

^jIu fji [ LiU6£J C'DHIEleKltY .Ji 

.( AE-yitqjtc-iii CoLL,p]e\:r. ) -2 

_. LbL ' _:^i 11 ■_ —ill /l ' 111 i'_Il ,± J . _K J _'! j j ■ jji_ L-iuJi r — - _■■_ 

j'l ' - 11 -j_j ■■ 1 - 1 ■ Lji jj!I i_!.'m ■ _ii ■. '■ ■-‘■f - . : ,i2ej_; L ■ ■-■ 

: jjlj'l '/•• ' ' ^JhfJS "jj 

f^i = n D -s - ?d-- ; - a - 

iifJ' T3 »v : □ ji jijj 1 n -1 2. TZl 10. 5 «J44-! >-.jL ; k .s_Ii Jj4+j 

i£n) = a3 
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j _ ■ ji_ ■' ■ j_i'u j 1 d j * j" ■ -_i J LaJ ■ jj i _jb_I- -ji 

.CEsiiiT-S Wasc CainplEsiy) 

.J-i 1 — i jj-Z> ._L- -it ■ : -a?--. _ji_ d J < LlL _;■■■ ■_ _ .Jl, !) JjiJl 

olsJi Li La. iiiij_. jljta j t.'j-.JI -liLiLl 1 j * ■-■ j- j-jilj J_j (qJ ^ 

i^J ; _j ' n i -V 5 jj :P-!I ^ aZ, j. n'iT ' 1 ji Aj-J Ji .-.f r _y- lJ -L_!_Il 

lJ ^ Li,_^ j *■ 11 j Jj_L= j> j u 1 . . - c ji_di Ji'ic-y _~t t' ■ 1 r —i Ajc ■ i ■- i 

,*_ir _j_- t ; ; aJG ,_La i |-j ' j | jj i ■* Jr ■ ,_l_a j .-■■«■ 

.□[] '*hui ^ x >iic _jCr £aiijj i Ji 

:ut}=]- 

whiLs ^ -^-n itfr d[^ ! = s) 

J— : 
ifO^n) 
nsum-'E; 
lanim j; 

jJi j,i a^l ^Jr- ;i JLI] j "jtr CnEOplmfj 1 -ial' ij+ii J.OJ .V J-j 

. f j qil jcI j jjta L>^ j' ji; 

{ 

ini mid. 
ini fcb:= &: 
ini iaic = N - 1 : 
ivnila ( fir=T := Lbet ) 

( 

nd = (firs: -]a 5 i) 2 . 

if (. ];it[inid] = carae: ) 

lanuu mid: 
if (Iistfmidj > teieei ) 
lkaT= smd - 1 - 
■eLm fij=- 7 = mid + 1 : 

\ 

} 


.j la— ■ -j 1 ^ J| 



J - -LLJj v*." j-. 

i c Liai "- 
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i-D 'J.' ,j.S .4-- i ;■ ■■< ' ■_. |7 J ! j j'l t r _aj j-= ■ '■■ rf ji 

L_Iji i"Ljj jja," f_J j-C- LJjJJ i-ijjij iJiUI jJ 

■U - - - ■' __!■ ■■■ ■ ■ J j-- 'jia L ^ j j j yL - I ■ LJijJai. ■ .L- jJ •• -■ ■ - 


begs n 


r]d 


eiwd 

0 

1 

l 

i 

A 5 0 

7 

| f>Li3 

:.'H 



jt;-- ^ *-^‘7^ 

:jK^ J 




fcc^in 

jsid 

■■"d 





7>=g Lh ItiLd 

t!>d 





1JS31E1 

22KI 

1 i.k ■ 11 , 

^li ili ii 

■J _; -—t 71. VI j : P “Li.. 1 d 1J ^J| i j*j. 



■ --i : ■■ — ~ -_L - ' ' -J : ^_r*‘ : ■ _ -£• j • — u._r 

. 't-J, j' In i i j ■ ■ ~ re .- 1 jAj ■ jn~.ni -_j-i ■ 1 j 


j- 1 ■' '■ Li jJ Llil 

■ ~^' 1 >i_^i l ■ ~ ' — 1 iT'- 

r ” * =“ _ . bi* | 

J "■ - I iLi 


1 ^ -J ** j - ^ ^ixl _J yptiLlj 

M ^ I' l l _V j i fid ,^-iiJ. "]f / , i j ■ ■ > ' i jta. jik L Ij f-li i ? - 
■ — f J oi 1 L 1 JS 3 <- I ii-J j _« 


.^pj ~ 1 i ^ j -j J j j J _■- 

,_pj - '■ j; -- j- _ f tli! j ' j.j-i ■-■> ■*_' c jj I 5 j_Z 1 j± _ -■•■'■ '■ j-- j L li -v-l v’ £ jJ Jjli 

■ j >■ 1 ■ _^_i __j." -_i j_*j‘ j_ ji. :, . ■- ■'■ h-L _J -_i 7 J.' i 1 ■'■ jI' 

ii. Jjui 1 j ■-■■-■ i liiijj ^ •■■■ 1 ■ ■■■ » jj jiiL: — - _ iP -‘ i.. JaJ : 

xi-3 1^] C000CI 'Jis n Qii J^. ^ CUiLifi ^ 

. r=] 00000 ^ 


- _■ & . Lc? 3 { 10 KX» 3 ^ 1(5 c Ji 

^ -■-■■ l^ii 999.^S4 -J J" J ^.' i ■■ 
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£j| jit 

JjLwla i _ ? i A-ijlLaV i 

Optimization in ) 
Algorithms Design 
( Equations 


- LCS - 


.-.'-ir-w ;l-4 

(/."■ijniEij j " n il 'l l I yt 4X- Ji ■ J-£ hnri -1 1 

_• ij ■■■ ,_pi. ■ - 1 •■■ 'i «1 k : -E 1Eh : . "*■ ■ ■' : ■ ' i ■ ~- j u_j >*_' . ^.r, . 

: (ISJVjj 

{ l "l 


/ 

4 ) 


jjI- i n . - . - -1 j: lS-1 

G=(V.E) 

Vi GO =■ {1.2.3 .4.5.5} 

ECG) = {(L2) : (3,1) ! C1,3) : C3 : 2M H). (4 : 2>.(3 

jIAAaU JJi ■ii- >4aJ JiJ Jzi'JLJl jJ 4 j£ jjliJ _1 l (V; -Jj. 



: iTvpe Of Graphs) £■ j-' :3--l- 

: - | nn - k t , ,_.J JjlJ* 

_*□ j* . jfn directed Graph ) jf- hr--> - ' i -1 

. ■(17} ^ j j£-ii / ^ ^1 j! S^-jJ 



Vfit33=-{W} 

-■.= ■: !- ti j f 3 T i .Ji_.! _!'■■■' 


- 1C 7 - 



:i~Dtirwted Graph.) rm -2 

iZUtal^ 1 _2 iji j-’J ^ jJ ■ Jui-£ _j_; -'-=1-'-^- 1 ,^j£] .J -U ! ~ it . ■ * ! 

.{lS} r j J jLii v 


i 

1 




X _ 

/■ 


V{&)= {12,3,4} 

&S 3 = { ( 1 , 2 ) A 1 XP. 4 XP,?)} 




<i*) A 


■ > i 


i[l'u diner ted Graph .& directed Gi'sph '; 

: J&l (19}*j iP ^ > 


-2 


r o 


U 


V(G)= {1,2,3} 

E(G}={ (2.11(1 a) : (3, 3)} 


. ■-■■-••- » ! l ^ t j^~ h»‘ _^i! Jaj ■ Ij a 1 J.’l jjii *£. jlul jk ; _;-. *aJ 

T (1,5) SJiiJ ^ (20) j j ^ .v Ji 


- LCi- 




-J i x>Lii_il 1 ■ 1 ~ 1 ' " J ' (20J 1 Vj _ii-l 


ffl jJ 

j-iil .1 

C3,(S> Ltfiij (1,3) l (3£) : Jfc (1^ iiiil! ^ • J-JJ .2 

. -J [■ J -T- Jl'Lzi_‘L,' ,jji' yf pJjiiL2 _. .«■'■' ■> •' ^ .' ■‘L.l *■ ■■■ 

i Pn.[L LeusSli) j—-* 

^J=U. * _^J ■■ -■ ■■ _'Lj. ■ - ' ■' '- _3L _. j I j_iZ ' * *■ l | t -! ■■ ' ~ J.K 

(5) J*j!' (?) & ‘ 

(Z) J* J CJ; (3) J* Jjt 0-&) 

,.'■'1'/ j'l Jl^-] ^1 J j £ i LLol ^ ±JUl LkoJ ^ JlIe- *jf i _/_j]| Jjia *! Jj-lij 

J _.jZ oLL'j bii 4r J_ r _! j _^u_ ijji ■ ■■ ji _._j<' iii j. ■ "■ ■ -<^j_-_ i i ■-■--■ ■■ • jj- 

;^!l (21>^J JZ^ J jlj) jL-J JjL^i 


I. (1.3)(3,4> 

I (1 

1 ■ — ■' .:■— (2 I) ^ J 
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: {CDEmscted Graph; 

- " J ■' i L-. . 1 ; _ _ •»' ■ ■*_* ■_!< ^ i i 1 J _r _zi. jj 

[Tj& £ omLected Grnplj ) ^ 

! ■ ^22J >i j _' - L ■ I _| ■- -L .1 »_ ■ - j 1 - ■ I -Lj^' ‘ ^ ~ 1 ' 1 ‘ ■ ‘ _r 3 i 

i-iiU “ill Lj 



L - ■ ■* . J ■ .-W l‘ . — - E ■¥ -■ J 






■ZJ j£ jAi JA U JLjJI .;! _w-’ .-J ,■ ■■:■•. J 

■ '-Jr* ^ Lf* I 

: ._ r ii 


' ■-■, :-■' 

A1 A 2 



- : lo - 



U LJ jlbii 
Liujdi h- v - : j_ . ] 

m ' ■' •« ■ ■ ■ !- irg’fc J I I 1 Ji * 2 

iJl ,^-L. .3 

* ■ ■*■ 1 J£ ji jlillj ,4 

A4 _i A L jLj* j^l! .5 

Pirect Grs.pl! Sl Coluject&I GrspjJ ■ jl=4* .] 

1 j •■ .-.i-^ *'l _■* t jiLiL 2 



; J! J hi* j£ .jj 4i .iiJij Ju ■ ■: ' ■"■ u'li-'i ■' -- 1 )' .4 
i-lzl. J£ r ji- JjL ;i_' iZ J.- ■ ■ ' T - _ _■_ . a. i _i ^ -. 3 1 - 

(HffW = Ol.lt dE ST&5) 
* ^j''" ^ji 1 Jiil JajJuJl Jj£ JU; J J£. ^ O jxSaJi 
(C a Luma = Input da area) 



A4 j A1 *jjL LwJ J—J i --=4V .5 
(A1.A2> (A2.A4] JLjJi a 
(A 3 J A 1 I) .i-J Ji 

( 2 ) — : Wli. jJ J'$ >i_lj ! _jJl _ j:' ’-*i j. 


- LU - 






















^J-'l l-h^ l, -I -V J- "JL 




AL 


] 


50 


* 


iO 


-n 

<2 


i: 


jQ 




© 


ir 


5 .,U- 


& 


djjALiaill 

-■* ■ : - ■' 1 ,:_i 

4iJ.iJljili.LlJj 
tjJl. j— »!> 


jf fc , 1 

-■ ■■ ■'/_■•■' - ■ 1 .] 

: y< a«_y{..-v l i .2 



1 

2 

3 

1 

z. 

e 

1 

ill 

A12 

A 13 

All 

ALE 

AL-S 

~2 

A21 

A22 

A 2 3 

A21 

A2E 

A2-5 

2 

A31 

All 2 

A33 

All 

A35 

A3-S 

4 

All 

A12 

A13 

All 

AJE 

Alt 

= 

■w 

A51 

A52 

A3 3 

AE1 

A5E 

A^ 

c 

A61 

A62 

A63 

Afil 

A-SE 

A-f-5 


J ' r '■ j * '*■ ■■■ /■-J* l, ‘r^' L .3 



A1 

A2 

A3 

A 4 

AE 

A£ 

A1 

0 

50 

15 

LO 

0 

0 

A2 

0 

0 

10 

0 


0 

A3 

0 

0 

0 

0 

20 

0 

A4 

20 

0 

0 

o 

LE 

0 

AE 

0 

20 

35 

0 


0 

A5 

0 

0 

0 


3 

0 
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ft it it 




' j jl ■ — aJl ^ 



j & ^ i ,j 

'i : _>* £3.G) jii a 

(4.5] : j* (1.5) _rf- b 

Jjaj ,ij-- 0) ttiiJi ^Jj Jjui >1 jit J : £2 je z 

44- 


l Oreedy MefliudJ j 

i^£ ^—i |'- :~rr T- 1 1 .: 7- hTI i~: -1 ]~T:~rrl H ~1-:. 'l *_5i jf ' •■' ~- -ill jioil __J 

US « tjF l' __iJ >i (Minimum) ji jaa * jA (M^ieiimh^ lj-. 

■ E 1 j* £Jj-' ^ j-i 

. J _’_J| _;■ ■- ■■ ■ ji: J j_nJ ,_d_i_jtJ' il-: jJ 

*iJ J-ji iji^j l*| 4“^ 4H -1=4' U J (ObjCCtlVE FaLCQjOCL) -l-* jJi- 4 
Judtf j* j -l! ‘JjLtl- _jpaj J-i£i hS *^J Ja. iJ 
-j£J j jLiJl it jHoj jij. (C(n:5.ETJII3j jA-I j; — -j 

-jl-i Jlx j _i-=ai jpiiM. JaJ>j (Feasible S&lnlioiii) V jk _^lJ3 

. I'Opomal Volur-Dn) JVj'i lqJ 

«j ' « J j3 

jf *j£j- jLk. 

_^£. iji ^IJi y-iC- ,Vj -'-^k.-^ 

■ >a uA- 4i Jj'j' 1 ja tJ^k ^L 1 ,_j -iiij ,^51 iJ j ilui .. (n. mpit) 

. ■■ii jjoJ _Jj_l : ■- j k‘. -j ij j,ju '_ki 

r Jj .‘."L I 

:(SnbEtrtP*i»digmj .1 

i_tkj j 4 Llm J_£uJ Ccai rrJ -t qj L Ju 4ji;_^i ir-jjxk pTjL! iL ^ jjAiI ji 

^ j ^ -- ■■ :■■ jj _[il ^ t * J- j! jj^ ii- 1 J JLaJ jj 


■Y _^J li CL 


JLsI Ci; 

JtJ ..J ,^-t- ^.h^ 4I ij__:-fci _j± JiJ'j'l Ju ^-j-’j 
k.V jj Lij ‘i~h ~ J 1 1 jl Jkt l±ii i J 1 J 4 
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SolType Gistivi.iyp^ s^.iiiTij 

a[ 3 . ji] ihltilltl tie n xpuc. 

{iDl~pe .LuLM"CE=EiiZ:r" iosialize -tie soMloo . 
Fcj(xt L=l:i : =D:i.-- i-'- 
{ ripeX= 5 eJe:t' a): 

If I'e ai rbl>s(L dIhImmi .X) 

SoJu d.oQ=TJniemj[s nhrti cna X) . 

PjetlLTL MilftiuUL 


1 j' J l/— >^uc ^ ^ j ^ (SdIiooii) ji 

jh j±iL'S' pijJ Jutf > Liitiii '+1 j+i fSeieLT) lJ. 

I_j£ml] "_i -ii :■ J j_' : ■ J j * -■ 'i ^£- (iiJi _jj 'J : i-. ■- ■ i i' n ■ I ji! ,_,^i.'L. _ii J: _■•>■ ■ ■ ^ 

. cp-j*u4ta 


C fCuipsack Frobleui) a* i :?-4 

KHif J “i- ■!■•-■ ■■!■ ^ jj-iL_ _Tj 4^ ■: ~ -■ ji ‘_J -J . —■'■ ■ 

. j ■■}-- jj, : ^-iz_lJ <_r- j^i j L ■■- ; n>nhl-=n" 

t-=Ak (Cy — 1 S-JiJ j ,_, j£ j£-tn 

(i J.-L ^ jj JikL- -lii j 1 ) A jt +iAf-i 

0 i i [i 

. { Ptf', 1 3 v* (0 i jLf Si O LJdiiLiia Ji, l!jAJ > > 3 J-£ll 

n.faT-ivi iiv.) «!ui i r j: jJ ,^i *'■— -Ji t '■■ '■! 3 -t liml ■ ■ jaJi j_Jji ; ■ 1 

^L^J j'l Ji-. J.' c-tij 1 _ ._iJ J. 1 . Lj J &T - 1 -vl ; ’’■ j/l-'-J ■ ■ <-»'! j ' 1 ■ 

A 

Ua-awnff Y F,'Aj 

M 

j : ;l jJij'Jj Jit ^ __i- J J'r.jl fXj ^ -■' ■'■- V-Lla ^ 

, ■ ^ ■■ ' 

: jliJ j Lj^i iL_Ji jji j( 

Y PAH i c 
j-i 

J* ^_iii J ji? J(Lj Ji jjj! jj J 
. i_LJ j/l JaJ jA -iJlii Jjj f Jii_; Ji. j! _2 

: _■ - 

■— ‘l UP I f ■ 


- II J- 



Q £ Ji < \ .1 i ! £ fl 

and 

Pi a 0 . CT7 if 0 .] £ ; £ k 


. “li _.jj. i/-_ ■ ■ ■ ■ / j'j '-^i ' i 

P [] . 5] = {25 .24 15 J, C = 20 , ir"= 5 

H r [3 5] = {LS .13 .3D ), 1 -3,1 .6.1 .5) 

j'li 1 j *- _■ : i ^ ■-■■' ■ 4L t j& _j 

. '■ J i ' J 1 ji'J' JzJI ^\£i ■ J*. _! jj ui : JjVl iJtJ 1 

- lLAI^ 1 i-tk-H ■* Jlil lI* Jj 1 ^ 

» jl~h. .h * j^jj i. i *i i * '■ ' jit j Ji ■ ■ jI~h. *i |_Ji. (Jijj Jul ^ i_A5l l5=Ji 

1.SJ. _■!' ._i_+ii. ^ - ■ ■ _■ ■ __'Li_ a jL (jjj 


( 1 1 , X 2 „ X 3 > 

T lf \iFi 



(1,2/15 ,0) 

HH 

23 . 2 

j'ji _r- j> ii'ji 

(0,2/3, L ) 

mum 

31 


(0, 1 , 1/2 J 

20 

31 . 5 





20-iE =: 

2-15 =2 15 

0-10=W10 = 0 


'3£Aj. L-AjJ j J| £ Liii ^lui.1 (1) j: jt-j J itk. 1 ! J -A-iji _jiiJ ( ] E) ^ 

. '. i _; jjl | ■! j_ i-i. J ' !■ Ii l ' j i jA~. i 

J _ilL — . g^j-' JA '— J-ii ___1 jL ■■■■ ■■ d JiT-' ^ ■ 1 -'I ■■ ■ ■■_■. 

. JIjVI jj- Jl*j 43 ^ ] : *2 : x3) ^ ^JJLj 

.j j I j'J * i. 1 1 ■' ^ ] •*■' *11 Jj! ,:-L ! 1 ! ju <iUC ± ' _\zJ • '&* ■ ^iLii ^ - f- ■'" j. 
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Vnapaark ProblfiDL^-J *ik ^ > '^J 


Void. Greedy Enepsul ff.Dac ai ini a) 
p[L..a] andw[l.Ji] camak profile and wei^his. 

TE&pecTt. ELy ofoe D-cib^eos ordeiEd sncn 
tkiT p[Lj-T.v[i' £ p[L-L] n .v[i — ] ]_ 
aiiE [1 :e Knapi-iiiA: v.2£ ands[l .a] Lb the soLur-on vectoi 

_yJL I i ■ f 1 : l l !l 'j_ I "!j | j - > 1 !C 1 ji f Ljj 


LAJU <Jj .jJIjj j j_LJl |i_^| U J_i! i_j^ --‘J ■ Ito _ t-JuDl il* jit 1 
P Jj .^jSj X Ji ijiiji ji jii'il Jli ijfillj- JjVI lU t'jjj j'l JJ& 

^ ^ Li 1 .-: 


c 

Fra^im L=lks=n;i — j ^i]=C>.0; 
FLoai r J=EL 
Far(i=l:i =n:i-i — > 

{ 


If (Wfe] >U) break; 
X[i'=LO: 

U- = win 

) 

IfCK=n.) i[i]=U.W[i]: 


J.ii ^ Ji 


CjSjJ .jJ Os'n'l S-V .- J ^ .jt gjJM --J: 8 a 8 -!~ |8 


1 ■ ■ I j_ r _i j j i ■ r- i=. ,1' jJ| ■ la JI - ; Lk Hjl'l ■ I ■ iir»~ JJ'i'. "_lj > ■ ■'-■ 

.-Jilt iii >£i Ljjj' nLogn jtLfJ-uftLD LLij ^ 

I r ijn-' j 1 ji i_l±kj lj| l^J ■ L lit ([1.1 Knapiacl:) * ■■' tujjlji. -iik-jJ ■'•■ L| ■• 

,^_i£-. "j 1 tLaJl kJ: ji J -ijij jljiJ *1* ■ Jji-'j’l (If ) 4kki ■ — iLlz- ■_!!_ “j'i ^JLj 


. 3* 
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iOrduiiL? p ara di^mj P £.■ . 2 

^ Jj jiiV* — jj _p -Tjn. ■-.. j'jiij J.I ji Js!J jJLij .il i:A P 

. ^ * ■ 1 '<■ '-■ '■»■ JJjl pi i_!jLi. _.r -_-_Lj. _|jL±J J J^luL _7dJ i' --■ ■ ■■■ 1 iJjJ 

_ck_ j_i_ | ^ i \|j _■■ *■•■-_ --■ i j L ij •■■ p; ■____!■ i_i ... p 

Optiuol I S*J l ;jaJi -a'-’i-' -* __<_J P__r _a.“J — il -J. i- j-M 

: i_-Ui -ii-jiii ija ■ J Pacttrn^ 

i ■ _ J"_ _lL-l' _i>_; _i_-. __a ^ (il! ' | -■ * ' J j- -■ ■ ■ «'-■ ■ ■'■ ■■ ■■ __J 

' ._. y"- ■ -O J ■ ■--- i : jiii -ii jii 

^ilj, ■ i'j j.: J L.£-i -J: jii ijjJ (ii) ^.Aj • ■ ■■» j p iL^I ^1 

^ ; j j 1 ifcj j: P 1 p •• *- r — alfc ,j j! ? lIDLi " il/i _y pi ii, jj. 

■~ : i 7 - Ijtj j - 1 - ’■ ^ ■ j .■*.‘■1 : ■ ■■. J ^ jIi j ■: Lj I : 

: P .i>^ J : - J J 

.fj jl i.ii. Ji Jr- ,_!j.:- _piil ) 

\ m j : _j± _-L_ - ■ -■ ■ ■•■ , j __l -s- ■*■_ '. jLii 

[FI..F 5 ] = ,- 20 : SD : i(L 5 r 30 ) .n = 5 - 



-US- 



j ; 1 -h ja ; ! I j ■■ r 1 4 hJj| i'l lJua ! 1 i i'At, ■ Jl -ijj!? jiXr J** £ 20 ) ,jj 

. L-Lutll J jydJl S'*' (30) iaii' 
-_alA^i J ^ JLi ^10) j-tili 
l^fl ja ^ULkLki *v J 

20,30,15.50 

30.30.55 

60,35 

Ft i ■ i aV Jji Jiij s, JT, ■ ii ■■.'■'■ *j-. j -.'.I ~. "jr' l jj ^tiJ ■■'■.'<< |jj 

T £qi 


= 5*3+-lO i ’5-:0*2-3fl fc 2-50*2 
=205 


. EiljJ: 1 Jh _^J J' JaJI jS- 'ii 1 

7 _' _ 4 ±i:- ’■-U. -—■— J i' n 1 1 _\j _/Cj 


■ CH *ill *-! ^-Lk-iil S-_^i_il‘ -Jji j-u 1 “J -J 1 i jiiji 

Struct Tree node 
{ 5 hue I tree * L e hilii * Rrlir <l; 
lot Weight : 

} _ _ . 

mJ *i_a jjL* J_i. 'i r _! -■ ' i L j-- L " i JiiloJ- _S. L ■ _ai_i ; jtT-' ; J-. ■■ _' 

Typedef ^tn:t Tree no da type: 


7].pe *trEe (rotn) 

Ii;: is elobal libT-Ef □ sxsle uodE binary tJEe-i. as, described abovE 

jj J£1 - isc J* IS" I J-g'tiM Jy * LA jl ■'■■i'jli j-i S'“' Q 



m 

a 

m 

. Cl 

Fervor i=l;i<iL; 

*++) 


{ Type *pt=iiew ri-pe. 


Pt- LchJ]d=LeasT (lis:;. 

Pt->Rr tu Ld=Le as 4 (list); 

Ii-: - Wei ?h~ ; pT-:' Li:bjLd)->Weight+ (pr->Fjchild)- "VEizlit. 

Iiiben (1:=-T,*pftj; 

) 

uJl j*S jj **■ > Leo si SJ lJIi. CiiuAli J *< '** • '. ^ for -Ii ■ & _>[ 
insert ill-ilk LjJjLj ■ ^'^'j jj jjj Jii c/i j_£i y^L 1 Vr'- 1 

i jd jj*ll ilJjilkJ.jJji +pt l llS[ jjiill j_J jH-oic 

Recum {LEas[(Lisr)): 

> 


- LL9- 




: j J s=^l > ^ Uij 

■ • ■■ _.- j. L_il yS 1i Jtr_' j-Ji-j i ijii' ■ Li h ■■ j ■■i.'j Lli-t yi i Jijj _i. . ] 

.(LchiLii) i (Wejghii)L (Rdiild) : ^ Jjii JLiu _>j 
iJ tijja (Weight) 'ji - J- n-ij (Ldiild) j (Rdj]dj 

I j -. A • Jiji 1 ■ ~ ■ ! !i i A 1 

ilU ^ JLuii (Insert) j (Lease) -« ( 7 te£ )• ikJI J 

Jj ii Ji ijft jjmJj j£j\ □ j_jJi -jtillij '-i.jii. 4_*?i]i i _>a_i ijfili (L-Easr) 

. u!lLJ ^'■--■■■^i'' j_ jjiji ij 

J t (L: 5-t) H -ill —j Pt L* >ii-r l+i j (Insert) -J J 

. Pi .r" ^ A\ 


1 j -■ j 1 ^j| i'I il* 4J ■_ •■^~ l ^ '-- '■• JCkJ" fill O-f— yi * J J p ■ J i Jjji .3 

. j-.j-T- -jH j.'laj! >*■■!■»' i-'^iljl jiG p-_ij!j jilJ LLii 




^ > (Litf) ^ i ji 1 .> i> ] ) j for jJ 

CAji .j* (0(1)) (Lease) iiJ JLi jj4Ji J j'j/i' ,J Ji 
^ i^1 ^ (0[jt)) ji Ll jtaJ |j£ju (InseiT} ilLillj 

-toCn*)} 


: --*« ,_-i ^.r^L- r ir<i ' :(j-4 

lAtmj . 1332 A*JJLji Ci>_ (Hoffman code) jL»i^ 

!'__:■ _"_li _j li. Ji ■; _;j--j." ,_r*~ Jc^-^ _, jj- 1 ^ '■ ■ —•——. _ ■ i : ■ 

?- 1 —<-— ^£jli Greed’- ■ rule ^ j-j- " iji-'ij iii ■■ ■ j4Ci j__iJi 44J _ r JL 



5., = 20.100 = 0.2 


Ei = 30,100 = 0 J 

g. = 10:100 = 0.1 

ij= JO UK) = 1)4 


- ::: 



^0.4 

0.4 * 0.4 

*0.3 

03 ,03 

„0.2 

0.2 , * 0.3 

*0.1 

0.1 J 


QJ ►OJ *0.4 

03 .-03 -p-irO.6 

03 | v 03 J 

O.lJ 







J, 


.VI -J7 


LAA 4 I 1 jil 

Original "ray Lave-] [natural codE) 
go : 00: 

|i : 01 ; 

g: : 10 : 

Es : 112 


41 

Probibiliri 

0.2 

u 

0.2 

0.4 


Huffman c a de 

010, 

Mi 

Oil: 

1* 




Entropy = - P: Log, (Pfi 


bV- Entropy -* 


■ [ (0.2) Log. { 0 . 2 ) - [03) Log; (0.3) + (0.1) Log. (O 1) - 
(0.4) Log, (0.4) ~= l.B4d bits .-pixel 


JtVi/ Li:- Jju^uJl jlu Log: (X) u] 

Log- (X}= 3.312*Log :Ll (jq 

: (Average length) 

Live = ' Li Pi 

3(03) + 2(03) + 3(0. 1) + 1{0.4) = 1 .9 bits : pixel 


- L2L - 



- ■ 8 H lg 



0. J L * 04 ! ... — L *. 0.6 



Ht'ty.t. 'f'.-kH* rnwrra! 


L 1 1 1 ■ i ■ 1 1 uBirm 



’ Ml hi 1 

F*vvt| Willi 

t 

J 7 1 

PS 

fi,d 

.1 j 

ft# >j |-C»i 


4.1 

'r.Tf 

0,1 IJ- ft! 

4 

VJ 

■M 

!-■ ! %-!.?■ 

■'i 

lil 

ill 

- 1 

JH 

*■'** 

*-■1 ; 



l> u 
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AiLja 'i ;cini|iLt ccr .mL is j-L tiu l: m± hdcusIt j; «i •anci'TZftu: iom 

Ihiali. sk-mlnv yotf-d iiccdc- -ta ^cxiazbL .kjk, 

Sldcq.- iaf!i: 

:-: - .(ji.iiiu]f - ±3 1.^.].2 - i j.j i« riL,?! + 

zv* 

;o« I^e^L 

z -■ u; r (j 2 ti^r ■;,: f. - rat r; - (j* J) 

&-LP 

Lvti idi 13 ■!.*:■ eijfiCHd, %ll1> ‘aulc. e ;< b&: ilu^us^bl!! 

In Liu jiL’ code utkl did beisi i: ■;. (.!**;! m Ok lll^l*.. 

EEtrepy ]I) 7 j\: j war ri: [Il^lhdi -:s5i ii ± '[cu34.tr m«. 

; jiiVi ^-a a „-« ja ii 

J j ■■ -* ■' ■ J . • ■■ ' -j_ jl=l i 

4lu J in-- J(ja. j - ] 

- ' ■'■ ■■ ■' jjJ_. j _i Li. _|£ _;l j=2 - i ..-. -2. 

fc tji :_|_' ll _‘~ 1 ^■‘-. I -ilL J £ jod JjiS -5 

*■■ ■■"> _!z- _jjj 1 __1 1 ; lj I -J Hi j..- iJ L. | -■ !. L- ■'. JC .jjj I lu "■ £ — — y. — 
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H'.LfflLO(C) 

l_...n = C| 

2 Q = C 

3_„.fc-: l = ] (d {dl - 1) db 

4 alloc rife LL mw tl - z < ie z 

5__ z.fefr = x = Q.EzcracT-MiD. 

6 z. right = v = QE^dr-acc-MLii 

7 f[z~= ft^I - fly] 

5.. _ IiibencQ. zfl 

9.. . . return Q.Rmact-Min. : lErum cbfi- root of rbe- tiEe- 

. n - ^ J] h.Ide^e) jj 1 
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OtJj Ijjin ji jjII ^li (Greedy ajra±oiX!- j-^-‘ Ltr 1 jji 1 1! 

,^2 j| yt LlLkjiu ^_k- /i~ rdmimi: prog ragnam fi ) i 1 V _.-u 

,J ill' _;l :_L 1 .1—1 llr J jj ■ ■ 1 T 1 j_L.' a ■ .! J, ji -_1 - r J 1 Jj V 

.JiJCi H utj .jjSj ^ ^ ji 4 j 1>. li j jkJ 
jl 1 fen D , 'tl Jj jl Ji JS jiD ‘Liij Jfi TSs- 

J-ilal i ■Ii’jJliJ uJ *<y • | ’--. 1 J lILiA J j. Ij] 
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lyj’/i ^jJi jji a. J -Idjf jlU .-'Jl 
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G GCCG^ sec 


n >iriL $k 
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0.C27 trc 

C.C6i t« 


1: ] 5K- 

32 

21.3 sfc 
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C b9 w: 

M min 

■b b y*MfS 

UEbi 05ns 


( nil j _e j_ 1 _*i. t- b . . _ r _jj 


What is 

_ d|fi— i 

= if * ^ j 

W.-3t if wc stnow ct[*. j] !B 1 for nil * . ..i 7 

= minwp.i]™- mlngdEc.JbJ^ 1 
= l1lW[af l t rr[A,j]),l< Jr < j 

since iu|k. t| = 0 

Tt’-Ui (jives- us a recurrence, whlc*- can eyalu.Jto in -i 
bottom up r'^grion: 

for t =- 1 to fi 

f 0* j = i to ^ 

fot t — I to Tf 

= (Tf i I fr] m . (Jfd, tl'“ 

Tfth IS Jf: =alurj.jiLli?ii iUSL like matrix imjIMpMCy 

tion, but Ht onv co«=g from m to ™-i- 1 ecces. 
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Let C={iJ, .,n> denote the &et of rities end fix each city J In C let P 
m denote the set of its pr&£x$*ori, srti si> darvote 

the set or it-s 1'r.nfnedAar-e successor namely eet 

Rji - II in C: Dfk.j i < infinity} , j in C 
Wl' = I- m C: Du If' I inflnity} „ j in L 

71 y_e:, for trie prcblein aspscted in Fltrjre K&- PC ])-{}, Pt21-i 1 !v Pf3'j 
= {L,2> : P(d)=.{3}, S(2)={3>, S(3)={41 flpHVifii* 

{} den&tee H - * empty set 
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■■ ■ Icrm^o * 

1 -- 1 

| cih*t ||statuK: tenon tod now problem. No w> kla .. | 

hT^| 

I r jui i j 


T *' 

■ 

~ 

T 

ri> 

? 


E 

7 

EEJ 

Z2 

■p 

E 1 

T 

3 

T 

139 

T3 ? 

1 - L 7 

T 

L 

T 


[7 


12345678910 

1 

2 

4 

5 

6 

7 

g 

9 

L 1 j 


“ r 

□ JO 

7 

5 

= 

a 2 


la 

s 

2 

JO 1 

2 

* a 


!■ 


7 0 

i 

0 

li_ 

B 7 


’ 1 " 


* 

• 8 

* 

’ J ‘ * 1 


in ‘ 7 

2 1 = 


* l + 

+ 

+ | ^ 4 

ft □ 

+ |* 

* 

‘ 

' 



O Zl 7 

4! 

p 

4i 

p 

¥ 

E* 1 


0 7 

■a 

E 

- 

E 


IS ill 


B 


’ 

i ■ :> 

1 41 

' 

M 
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' ; J? si ■ __aii _’-j_ _J: 

k 1 = quantity (flowS sent along the link from citv i to -:lt v J; 

' lj-1.2,.. ,n 

men ti e minimum cost retvjcrfc flo«u problem is as foliar, 


a i 


mm 

}« n >-Q ; i i- L n 





ftl> = 0 

Fm - 4 + FC4) 

F(3) = min {2 + fr;2) ( 1 +■ fr^J ;i } 

Fl 4; - -j -r n-j -1 

ft >1- Ji* 



PCI/JJ 

1 2 3 

"* 5 

L 

fn 

in 

* 

j a 9 

2 

1 * 1 

r4 ik 

3 

¥ * m 

4 > 

4 

4 ~i 4 

£ 

■K L 

5 

¥ ¥ 4 

■* * 


a 


sum 

: 

2 

3 

4 

5 

i 

M 1 

5 

3 

its 

9 

j 

rli 

it 

1 

> 

4 

3 

:-r 

¥ . 

¥ 

7 

¥ 

4 

■4 

n j 

• 


ir 

-2 

5 

5* 

¥ ' 

+ 

¥ 

+' 


b 
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Iteration k 

U 

Iteration k 

u 

r 

0 

— 

{UW} (D,ViV) 

0 

-- 

{1,2,3, 4,5; 

1 (V, 

1 

I 

{2 3,4,51 M3.10,91 

I 

I 

{2-3 4 5} 0, 5,3, 10, 9) 

2 

3 

{2.4,5} «L 5.17.9) 


3 

{2,4.5} 


•J 

? 

--2.7.?) 

'3 

7 

fan 

□ 4 ' 5 L 

flLiims) 

4 

4 

{5} LB) 







a 



b 



F<n) = FV.5) = 9 > fi;n) = !=L5) = 7. 


InltlallzE: k=l; F{1) = Q-FQ}= Infinity, j=2,...,n 
U = {1,2,3, .,n} 

IteratE: While {|U| > 1 aid < Infinity Da: 

U - LMk} 

F(]) = min {F(]),D(kJ) 4 F(k)|, ] in UAsflO 
k - .srg mm I in U} 

End Do. 


Rjnge Spa rat'/ 

4c/dc - Dfi.j) ■=: 0 '■ 

[i ■ ■ 1 

| Clu-r | status:] i 

Benfr-siod noiw protii™ Haw, iris 

P'.'ii. | 

Hylp | 

n.Kji 

[T-r~ 

; l ? I- 

? 

i ■ 

P 

? 


r 

□ 

1’ 1- 

> 


T 

L_ 

J 

s 

— 

■ 

J | 

FZ 

a - i 

I-ZI 


FZ 

' 

:zz 

T 

L 

‘ 2 

3 4 

6 

7 8 9 

ID 

1 

2 

3 

4 

5 

6 

7 


a 

:■ 

1* 

IQ 

7 8 

5 

3 



3 

* 

- 

Z ID 

Z 

3 3 


* 


|t 

b 

3 S 

4 

g~" 

US 


4 B 


4 

7 8 

4 

7 7 


J B 

1 L 


itl £ 

7 

31 £ 


flfa 

1* 

A 

A 


N 

4 

(• Is 


■ii 

' 

I- 

A 

A 


t 

■J 

7 

8 

■f 

B 

1 ‘ 

* 

4 k 


D 

:■ 

9 

10 


4! 

‘ 

P 

41 

4 k 

m 

6 


A 

' 

A 

A 

’ P 

' 

* 
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jj. e ai- ' ' _« jj ji j 1 '-h. j 1 

F t -i i]~ i I ■=■ LUELL3 . 

X- 

-E— 3- 

B 

-E 

— EB- 
— B — 

E-B 

E-E 

B Y 

Inp'.u: 

SS 
]0 
] 1 
] 6 
20 
52 

44 

45 
54 
65 
6 1 
70 

Sample Dutpa~ 

00 
0 1 
02 
] 2 
22 

23 

24 

2 5 
2 6 

3 6 

46 

5 6 

6 6 
7 6 
77 
]- 1 - 
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PROGRAM ( TRIED AKD TESTED IN TURBO C- 


£ lTfdTll-i-5 ' EtdlD.b • 

£ JjcLli-i-E: ■ ETd_Lt L 

EuiiCT Mitiiz ( dwrt La: **£iray; 

La: iD\v:iLi[ uri; 

} 

strat Vertex ( Lamum . ini cnjOiET^ 

}; 

typed*: struct Matrix maxi::: 
typedef smicc Vertex vert*": 
vrid getGrid(maIrix 

void eetShDit* jtPa±0 : ' Cri-Eire Algorithm " 
void piii:ioh:ti(nD(iLt p[].jni indes): 

UllOX III 

in: maiDO 

£ 

EeiCr.dJm): 

E*c:.bi:inEE I tI l a"h];';i; 
prin^' n-l -1 ni); 
xee(LD.arraY): 
te:am 0; 

} 

’.■rid getGrid(imirix Am) 
ini cul.^irlblDiiedSqiiares.s.y: 

=-:aui( MKkBfaT . row, . Jon •: d L . & bl o c k ed :■ cjv. a re e ; : 

nurrarKshuir ini " ■jmaLL‘K(LLiio , .v“EiiEof(=iijar: iuc “)) ; 
fafttrlKi; :trl niraw;ccrH— ) 

m.amr[cTl]=tE,bD(n int *)LualJoc(Ei :DL*=izeof(&L^Tt im)); 
finnicir 1 =0 : =tr 1 niroTV.CT] — ■) 
fbr{c[r2^j;cT2 -uiiZDLjrtrl — ■) 
uumjfctrl ] j:tr] ]=C . 
farfttrSKLctrl : :bLDd£edSqLiaje£:ctjl— ^ 

{ 

scnfrwur.M}'); 

ei nrajfx][v]= L 

} 
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’.laid ^tSbartesdtabO ' Uese DLjksiia AlsorirLua. * 

i 

in 'itrl=t).'Ztr2=Ojawl ,-:dL] pyi/2.c612; 
in ’prei^ceLE,ur=;in: * ^nalk>c(5zz£of{iat) * nj.ro?, - * m.co]) ; 
vertex *[DEeCbEci -sd. min Vertex: 

Tod-sC hBdced=(ralBt *^nalloc(anBo^rarrasJi * (nkJow^mc-Dl+lj) - 
fDi(crrl= L ;ctrl<3=nLrow*na.ctd;ctrl — ) 

{predeceEsor[ctr L- L }=3 ] 000; 
toBe Check-e d[ctr 1 ] . qudi= : n 1 - 1 . 

ToE5Ciie±Edtcul].ciL-TDLE-3 ] 000: 

}l 

predEce5.Eo:[C']=j. 

toJ-eC n&±Ed[C] iitLEi=TO BeChedtedpi ] . i qjtDi3I^mj:ow* m col . 
To3-5Cnjfr±Ed[]j currDisF 3 ); 
u'hilE(: o3sC n£ctEd{0].:iiinj. =j) 

{ 

njinV-5nE^=To3^ClL&:bEd[ ] ] : ■: tr2 = L 
fci(crrl=l :cr 1- =:oEeC becks d[0].inmrc[r ] — ) 

{ 

i f£toE e CLe z k Esdflctr 1 ] . c im D i sK Ini nVertEE . r arrDia r) 

■[■:ct j=«: tl :nimVEiteF=triBrf! ne-:±Ed[ctr] ] : 

}, 

}; 

toBEGbei±ed[ctT2 }=:o35C neiE'i[coEtrC hficked[0].num]; 
DdBeOKckEdCO] .unm— : 

id wl = min V Hleunmi niccLcol ] =Qiin Vene s . num' 3 oul col: 
for(cu] = l :ctrl<=no3eC ned:Ed[C] wm; crrl-H-) 

{ 

TOYY^:o3eChjKifid[crl] jmm ulcdI ; 
colj=rDEeCbEcled[ccrl] nnn% Qj.cal - 
iff OL HHB} r flOw2 ] [CDlI]=ffj 

if((£coLl-CDL2)*{coLl-col2) = 1 SA imvl = row2)| [(roTvi- 
nm2 ) * (r nw ] - ro vrl ) = ] &&. coll =c a LI)) 
i£[tcBEC]ie:ked'ctjl].cimD:.3T -nii □V«tEE.CMiTDi5t+ 1 ) 

{ 

toBeCLEckfrictr L ] . ciutD l = t=nij &Y Erte:-r . : uirEJi5t , + 1 ; 
ifi^ToB-sC bfickfid[ctrl] .oinnlKi) 

P J E d E C -5 E- E 0 : [ t:B E Ghfi Z k td. [c tl L ] nnm]= nTin VpTT-p* unnr 

}, 

} 

} 
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FriDtVoluTioi:(predj&:ES,s,Di.ni:^w*aicc']-l): 

} 

void priit^oLiir.-sii^Lir pQ.mt into) 

{ 

if(iDdE^=0; 

{ prints ufl ff 1 ): 
lEnjx. ; 

}; 

iaMindfix]=31000) 

return. 

FriDt^oLUT30(L(p.F[iDdE^]; . 
p n Dtf ( 1 1 -li : ■: d ■hd' 1 . ind t\ Luccil.iDdE^ am.ca]): 

) 


: [Multi:fflry graph] " - iii-S ■ ' :ij-? 

.(] iJ L t ) diii (Vi) 4 *P (A' £ 2 ) jJ; JSi!i i ^ n i - ■ ->■■ ■ j* 

i-lji-jrfJ -lii-ijl jSj ([Vj =||'| = !) LJjsJ k ^ a ) Jjc- J*aj* 

.iit' J ij±C jjit j.Jj'j / 1 _j_Ci_id I J ii(l= 

; - JLiAui]' _iji j' j 1 ■, J^A. o' j_' _,jA! c(j|/| 

Ca.-r (j. j) = on-; r(.:',?)+ co; i(i +!,/■)} 

(=Ilj >) -■ -■ ■■ JLi Si *a, j*J> ijjJl LjI 

. LJ i- i_i' ,pj| ■ P JJiaJ T IJ^Ul J! S j* 4ji£. ^1 


i jj 'j. ) . V: _Jl _;• u!i l_jk_ _ iF -. ilil j.v_ ' <■■ — * .i -■-■ ■•■. JJj I i hi. 'J a 

1 “_Lil. >L,) ! Ji_lI (T j-I 1 5 ) j-* Jj i _i r - j I- li~. ill _■ ‘-I T ( J_C-j.tk.-j ._]£. 

( t “-ia- J 
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! -n-> j J-JJ. (24) 1-J lX-- 


' ^ jr* ,/ * i =.M«i 4M _;J| in 

: {Forward approach j *i->f 1- tf-? 

(ft J-£ -X - J J C^--) (T id S 5 0* ■-^ J iX J“JMj 

- jl1 1 _^- ._,_£■ (I £ z 5 A — !! ) ( V + '. } :^r- L- ■■; ■--' _> L ; 

Ljsj jJj I . *T- JHMI / ()) ^itl 1 ,> L&V J-jJ' «& Pfj. fl i J ^ Jj 

lAj lXV-! J* *j* j* ^ <ij J iJ ^ i-Mz 1 (j} H?»- J (±) 

J '-rJ . .-'.'J ^LjlaJ. _J h ',.. 1 ■ ■ CkT ( 2 , 2 ) ^'—liil _±cj -LLi! ._lLh. Cfrif ! J , j ) 

.(Jii "--^. ' a iJiliJi) jii.J ij_ J -ilL i __u; ( zjf : ^_i Jlj 
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Cihi {?„ .r) = irvin rrwjw {c[j,r]+eos 1 

r-s I' +L^ /..■ : -i £ 


■ ■1. j li'mil j 1,1 1 -J 1 *-* 1 * ' ' — ' 


*■ /. r > L4! lP 


Gm (k - 1 , j) 


pirj.fi ^ i" 

*■ i* : ^ / .i.-* ji 


"i j* ■.! ■ • ■ . i CciiQ.S) *1^1 Jij (] '■ j iJiajL' 

can ik - 2 r n 7 j = r,_, 

.•j- ■*■ 

iljJajpj 

Cat (fr - 3 . jl V; e F t 

CflFJ- (1,5) -““4 LE* l]^ 0( ^ J 

£ 1 ) ^-Lj 

Cor/ (3.6) = mia{ & + cm 1(4,?)^ + cos f{ 4,10)) = 7 

4 iJ£ J x ji J-jJ.vi 

■.<a( (5.7") — n^{ 4 + aa r f 4 , 9 >. 3- -h cm f ( 4 JO )|- - 1 

Coot £3,3) = mm{ 5 + co; r£4,lQ }■£ + me r£- .1! ^ = 7 

C&zi (2,2) = \im{ 4 + cos r£3.&>.2 + uk f(3 n 7 + 
cos r{3.S)] = 7 

CcL-r (23) = mm( 2 + cm JU.G).7 + ck r(3 : 7)} = 9 
Cut (2,4) = minf It + co= r(3.£)} = !E 


Clvti £2,5) = u:u{ ]] + cos r(3,7).3 + cm f(3,S)} = 15 

Coz r £t.i) = ej lx. { P + :oe r( 2 . 2 )u 7 -i- co& f( 1 , 3),3 -•- 
cos f ( 1 , 4 ), I + cos f( 2 , 5 » =16 

,i_ J - j Jl£ 1 |i. _ ' ■ '_~- _■ ."P j" 1 j’ .AJiJ ; i E J ; - ■ _.= j 1 ■ jfelj -li._ LiiJ } 

. Cm ( 1 . S j iiE Cost : ] . 1 } iiE jt. i+J^ 
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Jwi J^l is lAjLiti (Tj; 5 ) ipiiiEji^i 

. |" l-ir-; -■-— . .jL . ji ' •■ ■ 1 

; j fbLui 'l*IJi i j£j ,^1 jjjjJl juj y^J 1 1 J J-j j] JjzJjlj 

{ C [ j ■ T ] + Cwr (J + 1 . T )} 

J JjjJi JLu£i[j' : j] J| -V5 JiJji 

. j-L_ij ■ ■ ■■». j.iiJi 

I—L. LilUj. J -■_ ■ i j jiA! 1 ^ij_i j'j i _i y. Lf & i_i_ L - Iji iL" i_d - ■ •*"■ ■• ■ 

.(k-2)*Uj^ 

D[2 3 2] = 7. D[2 J] = S 
Z>[: ? 4] = £ 

£[:.5]=3 
£[L-] = 2 

■ AiEi JiVl _:• 1 JLfcL. 

■J = l .r 2 r, r*_, r=i2 

Lju Ji^l ^Aj __2 j'jl iil Jja3 : S 
2 : n?> 

7 LF{i) 

ID : FOfc-J) 

k-iJ ]2 : T 

^ = D [1,1] = 2 

r, = J>[2,D[l a l]] = 2>[2,2; = 7 
V A = D[2 : D[ I : ]]] = D[l r 7] = 10 

L_taJ ^12 Ji"i '■ U jJJu' J i j il I J- JLi .^-i j”j I ioilJI jJJckj j»J .'/ Jjcuj J 

Lill iLkJI ^ Ji JL±1 jj 

ICS) ,2 J : 10,1 2 CD 

! • i " 1 ■-■■-■■ J 1 1 AI^aaJ ijfc l^J 4JJ j ' jii ^j/Sj 

j' ^ -■ ■ ^ r _ j ■ -■ ' -i — i. 

,jj j_Ll jJi V JfiaJl J *J n~-l ■ ■~ i ~ ■* J j__:-iiLI ■ ,_ii. _ >'J I ■ ■■ "' ■-■'■--■ ill Jjijijlji. 

V ± ic .j-lca- ,3-k. 1 sj-“J £ jjljJlI-ir J j n, ^2; ] 

lj* ofii Fj + ] «■ ^*ui JdiJ i-Lui j-J+iT- Ij^ 1 L T S J +j^ J.' 

. TTi ] -il i_LjjJi £L 
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Void F Graph (Gr^t G .ini L-;±l: n .mt PQ) 

[ float cast [tua seize] 
in: Dtmu^bizie] .r ; 

:D&t[n]= 0.0; 
fcr{in.Tj= n-lj" =1 J-) 

{ C DQQipUt^ CK^Ij]. 

Le: : r-s Vertss suitiiT j.: h ■ l e-i:e .cl G -and c[j] [i]-co3t[r] 
Is niTiT TTi - 

Co::[j]=cU;[i]-co<r] ; 

m= r ; 

} 

P[1I=1; p[k;-L 
Foitj=l; jc= k- l;.J ++3 
PD]=D[ P D-]]]i 
I 


• , ifr- i 


iJ iU JliJ r j. 


I .jJjili ill 4ji j,j\_\irnJ ijLl I TT_n h jj. | 

■ l ■ j jjd i _Li_' Jji y j ■ * 

!i lJ i cc^r[ ] Ojiui ^ ^ j ~ J * ■ ■* 

,'tsi ^ 

. ime:[h]= ClO ■■ ■-■ i jjjJi ^ y JiEJ. h i ■ rt; l.uj i», Jj j ■ 

Li J 1 LJl^ J- ■■ '• ' ( j JlJi ^_u I ulS) ^ jljIt'iiL. pjl r jl^_i')' * 

: ^ C — Aiiu ^l. 1 jj j Graph 'n!-^< !i j * 


' I .'.=1 i U u: ^_L ■ J") J J—' ___ ■ jiijj 0;)iu3i ji . j .1 ■■■ ■■ 
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StTDCt Qfldfi 
{ ml TErt’-i ; 
float Tviei 2 jjc . 

Stt.kt node "link : 

] 

'j ■ r^riE~ ,T : * 

. -old JijL j i Jilu ,j_! jjl ja_ll 1 ji- _ r j j 71 , "h [ E ll" nij-i ■- 

; ^ -i- 'Ll- _;■»-■ -* 1 i ■ J'f ■ Ldl 4 

Struct oodE'bE£±Ejod',[o] ^ 



LaadnodB- jc jl -“ i * 

Jiii j j I jzlj ' rl ■ 1 ij£ J II t-_- U^-A aJ JLilij -~ < 1 J|*> i-v' jj j _~J ~L - 1 /J * 

.'+*& jjj 7-OrapL 

: (Forward approach.) ^ *■ ja. ^ ^ ■ 

FGiapb ( 7}ptliEa i*aoda ) 

{ Type- •pe^wwIypE;, 

t=p; 

p---weigbt; 

p-^EUEK: 

fdtl(ini i=l! .L : -=IlLL— l-J 

{ type "p: 
i- wedgtu; 
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l - >link=p; 

i ' 

qo i -i 

} 

hefld[n]=0; 

viaidFGiaph ;T\pe ■hfiad[20] 1 LDt t^int d) 

{ float co&t [ ] od].x: iai p[ I C0].D[ L »]; 
cd&[[e]= 0: 

fzr;.iziT j=D-l J>=1 j-J 

■CDK[j]=l:Eadj]- wedgfcl+ cos [ [ b end [i (] - :ane\. 
D[j‘=jiead[;]- -renes.: 

Headj]=liEadj'- lull. 

While (beiid|j; != 0) 

{s=liead|j]- ■wpig'ht +rnwtpiwd[j ]- jerresT: 

If (*-: 

{ :o&t[j]=x; 

D[i]=liead j]-' : rertfis: 

} 

L.Eaij'=bEad[j> 1x1: 

} 

} 

P[ 3 ]=I: m=n\ 

I'DiixT .i=2 J- :=k-l‘] — ) 

pu;=d[p[i- 3]]- 

fDi(LDti=]:i- =>;:l-+) 
i:oir -:=: p[i] ■:■=: - - ■ : 

} 


: (7 Graph) Oi — 

_a£j .li j J± JL*>i r >! (Liuked list) j I -™ j E 4 ^ ^ 

] jJ (j|J 1^1 ^ iijl -U-jJ-lj J 1 -=-*■) Cj} *?■ £* 

■«■ { |y | +Jff |) 

■_i jiJi ,_ljI E s Jit V ' 
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. _U.i jjJi ijc- y i' ® '■ ^ ■■’ jji i22Ji for ij lift 

^ i j _, ! ik^s-L ^ L-l : • ■■ 1 _j _f- 3 - ■-■*■ 

® < r I + I* |: 

_-_ -j; : - aiJ _^J s »■£?■ jJ ji 1 *a. j. ^_|. j. Jia._4i ■ '~J -■ ■ j ! i - - ■ _J_ _.i_i _lj -i a _■ _ 

. P.D 

: ; Backward approach^ ‘MM : I-ti--? 

2 ta.iL jiaJ ali JaL (5 jJ 1 T} L ^ 4 ij 1 ^J-| 2 I lj J ^ JSiaJ J 

iZ * ■■■'■ ■ '■■ a. ZjLLli j 'L j." ' ■-'■ 

iCffli? (j, j ] = mfl{ 5c £f - l.rj + cfr, /']} 1 

< r. j >e £ f e F j_ i ' . 

J 

LUjc-' _j_ j- yjUll h_Lu -* '■-■ r ' ' ■_ ' 1 ^Ji ^ -'- ■ it"-, J" j 4 jfi "li '■-lia i ti jii. vii J±*j _j£ pj' 


tLOS f( 2 . J) = 


■cfi.JI if <■'■>. •■■■i * 
« y iLjw ( 


- h i ^x- jikAj fj) iiJi Jj s 5^Ji _ r < iitS _> t. 1 ■ J } ljK 1 j : _£ 

,;jSj=J 2 Lj * 3 c 1 ililiJ Jja. jJ^P j) . J .-I** iiill frCD 5 f{r. j) Qiij 

. *i]| '.iikj J=4 . l=3f iuU 6e “*ft J 1 uilLij, icM ^- J ) _jL^k 

^A j ;n -■ *la yt i_ijl * ■ ‘ - ■ ■ ■-. i ^jj ^24y iS J Ja-L' ^ ay- _J*I' jJ-Jl n r.-. .*i i i 

H.i, iiiL_!| -.j /' * li-.- ’i t lLlE. '■■ '.jk j-. il r j 

£ c-re- r{j , 6 ) = 6 cc e J ( 2 . 2 J + 4 . 5 cos r( 2 .j) + 2} — ? 

^ liiij l+i'J i -^' ^ ! " 1 ' .^2- llii-i Ji-I Lei ; i Ja2 ^_Zi jj; k J--J- 11 • 4J 

.ZJjIji 1 Ijji y — J — —a 

■ -j 1 i - jl ■'■■' ^^2 j; ■ r ■ yLJi j ■!-' _■ 

icos ?( 3 , 7 ) = 1 I 
b cos - LO 

b col f(-S.fl) = (5 
3 cs ; j( 4 ,]Q) = L 4 
b col j{ 44 I) =lfi 



bens J(5,]2)= IS 

1 6 (3 J\T ) 

£[3 ? fl] = 3, J[=-,7] = 2.i>[3,»] = : 
n [4.9] = 6 : £> [ 4 . ] 0 : = J,D [4,1] ] = S 
£> [5 12 ] = 10 

J[l] = 1 

jP [ 4 ] = 30 
^[3]= 7 
p\y_ = 2 
PW = n 

■ (.!; i:_ii_ _J j' _;-_«.' , J ' JLi-Lj 

5 = ] ,i\ r, .... Y y _ v T =12 

b 

i«l-j Ji\ vto Jift iiJ iy": 5 

2 : y & 
7 ■ nTi 

10 : 

r. = D[1 : D[ 4.10 ;; = x>[3/7] = 2 
r, = D{4,D[5.U ]] = I>[4.10] = 7 
V i = £>[5,12 J = ]0 


1[S) A?, 10,12 C1D 

J _■ a } ._ j.- jjIj 1 ' ' T 1 ■'■ -■ - *■ ■' ■ - : — . k_J j _■' rji. _■ 

OGrapb) 
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Void B Graph. (Graph G .in: in: n .mt ?“ ) 

{ float cost [mas&i^E' 

in: D[ininbizfi] s ; 

bco&t[rpO.O; 

for {inT _j= 2 j<=R j— ) 

[ m Coop iite boost]]].. 

Lee i te Vertex Gu±£l:T =^jp is nj else .of GaLdb£o&t[i]+E[r][;] 

Is Tn i Tii T Ti ; 

bco^L J='b:oLt[T]-c[r;o; ; 

D0j]= : ; 

} 

P[]>1 ; pP^ 

Fon^i= b-] ; j:=2: j— ) 

PD]=D[pD-i]]; 

} 


:*J‘ ‘■'ill ■■ ■ j jail j ill c. i 


FGraph ( T^pe be ad^node J 
{ Type *p=LieivType: 


-=p: 

p-:-- i ,veiE±.T. 
p-: Terte:;: 

fb:JinTi=2;i =m;i-H-) 
{ W *Fi 


) 


P- 

P- 


■weiEn:; 

TEre^: 

l^t=p: 


q-: link=j: 

} 

head{D]=C i : 


’.loid BGraph fType *hEad[2fl].LDtk.Lirtiii) 

{ float bszost [ ] OOO^ iui p[ ] 00].D[ I'M];, 
coEit[i:f=]i. 

foi(5ntj=2J- =u:j — ) 

£boost|j]=bead|j]-^ weisbt-bcottPiEaij]- renEs;] . 
D[j'=head[;]- Tones.: 
head[_]=Lead|j]-^ LLnl-; . 
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While iha-iij- '•= 01 

{s=Lead[j]- ^E]sl:i-bkz=r[j£a-d[jj-. lanerij: 
If (s bcast|jll 
( b:oi-j]=s: 

D|j]=iiead j]-? renes: 

} 

Lead.j?=b££.i[j - - ^ j± : 

1 

} 

} 

F[3]=I; F[sfd; 

fDTfXTj=lS-3 j "=2,j — +■) 

Pu:=D[pL-]l]: 
fbniLt i=i :i=:=St p.-*— 
con pzc ptil “ . 

> 


:(BGrapli;i ^ 

{FCrTEpL.) iiZ li—Ls iii_. j! jiJ j l!j> ,^j 

\L.i--m jjLajJl ■■ ■ | » “f--. » ^ sj ik* ■ ^ jl :, j .—I: jj £jj 

jill 4j£lJ ■ i ■! i ^ .j—i- ijjb 

0 I * l* l* 

; ^ ,_Lij j Jill i_J ji j 


baadjods 


] ul 

| 


•1 1 


T> 

J 



“ 




- 


' 7 1 


- 





S 

H 

j “ | 

i 4 1 


N 




< F , J r 


^ p ii- J£l ^ 
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. jl ■ 1 ■uJj ^k . 1 J J \ l i k'_uJ> -O j * _■ -■ E 

JJ rJ-J. J j_.-' Ld Ji .1 _.iA' '■ ■ ■■■ ■ '•= ■>' j_J- jZl ' ■ _l-ji j ht'J A 

. _■_ J _l-j -i J. lj_. I I ■■ '|_ 


: (BatcLTraclflsi«i >*■ -hij -a-jd 3-6-? 


- ■*'■ jj ■ ' J U- _L. 1 i_H jj --■~ l 1 3 _ -Li! 1 _._3_ 

j- jui jijj ■' ^ 'j 1 * - ji 1.1141 lift - •-■' -' proloz hiJ i', 1 1 -oiJj 

'■ _j_ 'I ' ■ _ i-»a .Jj- _lll _ j. jl .J j I -■■ i_". _||j±kJ _r- > ■■»■ J_l! J3 L-il '.in.' 1 : 

^ .jl: r ■■■,-. M ij. jj^j ' Jlij X--' J-— 

04 ^ IJ 4 J ^ iijij 

. r j_ij _--u_ JiJ- ■' 1 ^ all --j 1? jLiJ _.'J ,_Lji ,_cfc. ^jJ 


._- • -■ ■ _J ) _i3 jj- j jjJ- :' j i' 1 * I j_1i _ J i j ■' J ' ■ ■ ti - - ' -■ j j ,_J i! 1 ,j_'! ■ ■■■■ - • 

,_j_L- V 4T- j.-Lj_i J J. j 1 ( J jJL^I \i. -± j -■ -■ * _! j_jj 

: CEiphriJ Cou^crniiitvl 

. 1 1 j. c V* 

■ j 3 1 1 J |a 3 J ■'■ J-- ' ' 1 oil -_£■ ;.'Lj.'L - 1 1 ■_ _-: ' ■ - Iji : 

1 _i J'jJl '■■ " 3 - ■ _- ■■ 


: (Impltcit Constraints) 

“j ' _;'_=r_;_ ' ■ ■ ■"■ Ljjl i ■ t-jli jJlj ; -■ _ ' -- ' • ji 


4 


J- jij _i_ j* ■ n-ili' 






■ ■“'■ JiH jl - i f 1 . j -■ ■ ' - ■' ' I J f- ah'I ._. jijJ ■ k 1 _lu jtl _ _ 

■ - ■■■■ ■ ji I -■ ' ; -■ ■ 4, . _■: jJi. j_i: i- 4.1 ’_■: ;■ ■ - ■ ■ .2 

J.jiJ j . ' ■' .■ — t (Dep;^_fir^_£ earth) j ji L j-^ 1 .i 

. lt? - jli 'jf 5al> at Ijt-ljJ liijili ^iil ;Eannding rimctiou} 


■ L it t ■il .jnj iia j i.-i'i J JLsi 2 ' j.ee Qi njc-b]emj ll ■ .■■ i J3a 

y ji -if j* i ij] ■— 

'■ J- Jn * 

Ub JjJ , 'h l . ^Jc- lj-i ■ :-i j ji j_ :~J C I ' j I ■ jj ji LjjJ ilk 'j '»-■■> 'J ■■. 

. jl^l J ' J *T 'J Jl ■ : ■-..’ _ic *SLl Sjii J^! T-ij ^ ^ 


-UI- 



. j ■*_ i ] J ■ ■ ■- - r - • * J [ . . . .□] ~ r — _ ■ L -_i u □ . 






^_ic- L U jji- 1 I Cj i __ixA’ ] fj& £*-;_=3 ^jJI Jj4u '■ lIj. 

. 2 

.7 = [1 ■■■ ff J ^ jjii 

J ' i Lc/ : 1 ■ ■ ■ -~i lit 1 jjiL 1 I 

^sEckJ JLoii j i j j'i l_qj ^ :jjii 

j- ’ Uiii- • '■ j -■ ’■'■ laal j t_L 

ft r. n l JjlzJj Jjiijiifcjklijjjii 

I iiikd _Llr-j Q=4 ii] j/ 

. [’..u-i'-jUi) -liY-ij- V- 4 j* aiiJi ^ jj /hi kj 


JH ^ 

/rr" 

/' \ 

&>■ =H *< 

/ \ 

>K >s\ 

■ n Cy .W 


/i 

tK/ 


r,;v 


v , 


\ N. 


(Fi 

v .-- 


V * '} 


Jk ]H.^ ■] 


1^, 




\ 


(tv :■ U j (a L 

■,...■ \ j- 'i V j'\ 

Y\ 

v \ \ 'V 


I \ \\ \\ \\ \\ V\ 

TH1 'fN a-1 \ *3 tVI sfy tlTJ! iH lVl 

IN l \ \ \ \ \ i. \\\ 


\ \ \ \ 
y > /S .--s ? ■ 


\ 


F"s F’-'i F', iJ'Jfv /V Jsv i?Tv jSfv /N 

!M(fl 1 1 f ! ( ]] ) l. ii Hi* ■ (a ) (a )'(a ; U T K 51 H* I 

V r ' vv v O C' '■-■■■ -■■ C- ■■--■' 



tyi j|5 ir] sj'i ri •? c^i :j"l iy] al-l 

(5 )(■> J ( IS ’: ( I! ) (l3){n) I Si .1 (3 .i:s'i!3)(3l \[S) 


: jjLlJi F jjJiijj -fi&A illjJi JL ^Iji Lifi V?r! ^—41 iii ^5 

jj;. if ij ji . . - < I ■ i j"“ _ J J 1 ?■ j-' ji ' •- 1 y j-*4‘ j — J-' 
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JaJI (JJa- Ljld 4 . ji. ^1 j (24) L4-J Ll ! ijA JJUJ jj '-■'- 

i j'Uaf 

V . - . - - 

L vri'l L K'.^J J aijJ ■ <1 J i ■ 

^ 1 ja^a ^ X * pjia»j t+1 Jj^l J\ i & -iJjpj* 

.(1) *ui Jjbji JS J6 ^ 

j* j . jiaj f J£u ^ ^i=j [] . 1S : 29 ? 32 ,3 3 ) ^ ill ji -Jjji 1 JLjJi j' 

: iJJf 4i jL^'J J L£ (2.4. ] .5} JJij 



l 

*} 

J 

4 

x 


XI 



“b 

_ 




X2 

T 

Xj 




4 



X4 



Ci£W -_jJ J_i 1 j _ : .' 'j_ ■■ --j i] 'J* 

uj : 1 -dii^j 

«_! jujjp 2 

Jj JI 

■ *F i~J Jjjtj_ r _! Lijjj 4 J iiiJ 

T (Q_qujeEii5- problem) i-^iu iujJ i jl jjl! ^ <_l£i j.yj 
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